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Background: Skin diseases are very common and can have a large impact on the quality of life of patients
and caregivers. This programme addressed four diseases: (1) eczema, (2) vitiligo, (3) squamous cell skin
cancer (SCC) and (4) pyoderma gangrenosum (PG).
Objective: To set priorities and reduce uncertainties for the treatment and prevention of skin disease in
our four chosen diseases.
Design: Mixed methods including eight systematic reviews, three prioritisation exercises, two pilot
randomised controlled trials (RCTs), three feasibility studies, two core outcome initiatives, four funding
proposals for national RCTs and one completed national RCT.
DOI: 10.3310/pgfar04180 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 18
© Queen’s Printer and Controller of HMSO 2016. This work was produced by Thomas et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
vii
Setting: Secondary care, primary care and the general population.
Participants: Patients (and their caregivers) with eczema, vitiligo, SCC and PG, plus health-care
professionals with an interest in skin disease.
Interventions: Our three intervention studies included (1) barrier enhancement using emollients from birth
to prevent eczema (pilot RCT); (2) handheld narrowband ultraviolet light B therapy for treating vitiligo (pilot
RCT); and (3) oral ciclosporin (Neoral®, Novartis Pharmaceuticals) compared with oral prednisolone for
managing PG (pragmatic national RCT).
Results: Systematic reviews included two overarching systematic reviews of RCTs of treatments for eczema
and vitiligo, an umbrella review of systematic reviews of interventions for the prevention of eczema, two
reviews of treatments for SCC (one included RCTs and the second included observational studies), and
three reviews of outcome measures and outcome reporting. Three prioritisation partnership exercises
identified 26 priority areas for future research in eczema, vitiligo and SCC. Two international consensus
initiatives identified four core domains for future eczema trials and seven core domains for vitiligo trials.
Two pilot RCTs and three feasibility studies critically informed development of four trial proposals for
external funding, three of which are now funded and one is pending consideration by funders. Our
pragmatic RCT tested the two commonly used systemic treatments for PG (prednisolone vs. ciclosporin)
and found no difference in their clinical effectiveness or cost-effectiveness. Both drugs showed limited
benefit. Only half of the participants’ ulcers had healed by 6 months. For those with healed ulcers,
recurrence was common (30%). Different side effect profiles were noted for each drug, which can inform
clinical decisions on an individual patient basis. Three researchers were trained to PhD level and a
dermatology patient panel was established to ensure patient involvement in all aspects of the programme.
Conclusions: Findings from this programme of work have already informed clinical guidelines and patient
information resources. Feasibility studies have ensured that large national pragmatic trials will now be
conducted on important areas of treatment uncertainty that address the needs of patients and the NHS.
There is scope for considerable improvement in terms of trial design, conduct and reporting for RCTs of
skin disease, which can be improved through wider collaboration, registration of trial protocols and
complete reporting and international consensus over core outcome sets. Three national trials have now
been funded as a result of this work. Two international initiatives to establish how best to measure the
core outcome domains for eczema and vitiligo are ongoing.
Trial registration: Current Controlled Trials Barrier Enhancement for Eczema Prevention (BEEP)
(ISRCTN84854178 and NCT01142999), Study of Treatments fOr Pyoderma GAngrenosum Patients (STOP
GAP) (ISRCTN35898459) and Hand Held NB-UVB for Early or Focal Vitiligo at Home (HI-Light Pilot Trial)
(NCT01478945).
Funding: This project was funded by the National Institute for Health Research (NIHR) Programme Grants
for Applied Research programme and will be published in full in Programme Grants for Applied Research;
Vol. 4, No. 18. See the NIHR Journals Library website for further project information.
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Glossary
Abstracted Essential information from published trial reports collected and summarised separately.
Allergen A substance that elicits an immune response in certain people.
Allergy An excessive immune response to a substance.
Allocation Assignment to a treatment group within a clinical trial.
Atopy Predisposition to mount an excessive immune response.
Bias Factors that may alter the outcome of a study.
Blind When treatment allocation is unknown by the people taking part and the researchers conducting
the trial. A trial can be double blind (in which neither the participants nor the investigators know the
treatment allocation), or single blind (in which only one of these groups knows the treatment allocation).
Calcineurin inhibitors Non-steroidal treatments that block a chemical that activates inflammation.
Corticosteroids A group of anti-inflammatory medications.
Cutaneous Relating to, or affecting, the skin.
Emollient A non-cosmetic moisturiser designed to prevent and treat dry skin.
Erythema Redness of the skin.
Excoriation Destruction or removal of skin from scratching.
Feasibility study Preliminary work undertaken to assess the viability of a project.
Flexural Relating to the parts of the skin that come into contact with each other when a joint bends.
Forest plot Graphical representation of information from the individual studies that went into the
meta-analysis to show the overall effect of the question of interest.
Immunoglobulin A protein in the blood stream used by the immune system to identify harmful
substances or organisms.
Immunosuppressant A drug that reduces the ability of the immune system to fight infection.
Induration Skin thickening and swelling.
Intention-to-treat analysis An assessment of participants according to their initial treatment assigned
regardless of other factors (such as whether they dropped out or switched treatments).
Koebner phenomenon Development of lesions on the skin after trauma.
Lesions Areas of skin affected by physical signs of skin disease.
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Lichenification Thickening of the skin causing normal lines in the skin to seem more prominent.
Meta-analysis Combining the results of several studies to estimate the average treatment effect.
Outcome A planned measurement described in the protocol.
Perifollicular Surrounding a hair follicle.
Phenotype Observable characteristics of an organism.
Pilot study A small study that is conducted prior to a full clinical study to test the feasibility of conducting
a large-scale study.
Placebo An inert product that is similar in size, shape and taste to the active treatment.
Planimetry Physical measurement or mapping of an area.
Priority setting partnership A collaboration of health-care professionals, patients and other relevant
partners to agree on the most important treatment uncertainties for a given medical condition.
Prospective study A study whereby data are collected for participants as they progress through a study.
Pruritus Itching.
Randomised controlled trial A way to compare treatments. Participants are randomly assigned to either
receive the treatment being assessed or an alternative treatment, which may be a placebo or no treatment.
Random sequence generation Ensuring that there is an equal probability of being assigned to a control
or treatment group according to a pre-defined list.
Rhinitis Inflammation inside the nose caused by an allergy.
Sensitisation Exposure to an allergen for the first time, causing the immune system to create specific
antibodies for the allergen.
Skin barrier The protection that the skin provides against the environment.
Stratum corneum The outer of layer of skin that forms the skin barrier.
Systematic review A way of looking for, and summarising, research evidence in a structured and
systematic way to ensure that all available evidence is included in the review.
Systemic (treatment) Medication that affects the whole body – this can be either oral treatments or,
in some cases, physical treatments such as ultraviolet light.
T helper cell type 1/2 White blood cells.
Topical Applied to the body, usually the skin.
Transepidermal water loss Total quantity of water lost through the skin.
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5-FU 5-fluorouracil
AD atopic dermatitis
AE atopic eczema
AJCC American Joint Committee on
Cancer
AMED Allied and Complementary
Medicine Database
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Journal Editors
ID identifier
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IFN interferon
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TEWL transepidermal water loss
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TNF tumour necrosis factor
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Plain English summary
This report on skin disease is a large body of work that includes various projects within five mainwork programmes.
Our eczema prevention work showed that using skin moisturisers from birth may stop eczema developing.
The potential of this important finding will now to be tested in a national trial.
Our eczema treatment work programme summarised and mapped all the best evidence for treatment,
which health-care professionals and patients can now use. A lot of the existing evidence is unsuitable for
guiding clinical practice. We have tried to correct this by doing bigger and better studies on topics that
patients have prioritised.
Similarly, many vitiligo treatment trials were poor quality and few considered whether or not a treatment
was worthwhile from the patient’s point of view. Therefore, we prioritised working with patients and
developed better outcome measures, which are being used in a national trial of handheld ultraviolet light
devices to treat vitiligo.
A common type of skin cancer is squamous cell skin cancer, which is increasingly common in fair-skinned,
older people. Surprisingly, we found only one randomised controlled trial on this topic and so we focused
our efforts on developing a national study to find how best to treat this cancer.
Finally, we completed a national clinical trial on two treatments [oral steroids or ciclosporin (Neoral®,
Novartis Pharmaceuticals)] for the rare painful condition pyoderma gangrenosum. Neither of the drugs was
very effective and similar results were seen with strong steroid ointments, which have fewer side effects.
This work has helped us develop interest in skin disease research among doctors, scientists and patients.
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Scientific summary
Background
Skin diseases are very common and are one of the most frequent reasons for visiting a general practitioner
(GP) in the UK. This report focused on five topic areas.
1. Eczema prevention: a common disease for which little is known about effective prevention strategies.
2. Eczema treatment: a much researched area, but navigating and appraising this evidence is difficult.
3. Vitiligo: a disease of skin pigmentation loss, which can be traumatic for people with dark skin types.
Relatively little UK-based research has been conducted.
4. Squamous cell skin cancer (SCC): one of the most common forms of skin cancer in older people and a
national priority area.
5. Pyoderma gangrenosum (PG): a rare, painful and debilitating disease that is lacking in high-quality trial
evidence to guide clinical decision-making.
Objectives
Our aim was to set research priorities, reduce uncertainties surrounding skin disease prevention and
treatment and to disseminate the results.
Specific objectives were to:
l systematically review existing evidence for preventing eczema and treating vitiligo, eczema and SCC
l identify research gaps and prioritise these as important research questions for patients and clinicians
l undertake pilot and feasibility studies to develop identified research priorities into trial proposals for
submission to National Institute for Health Research (NIHR) partners
l establish the best outcome measures for future trials and, if possible, establish international consensus
over core outcome sets (added post award)
l complete a multicentre, randomised controlled trial (RCT) of PG treatments
l summarise and disseminate research findings into web-based patient information resources and
encourage the adoption of new evidence into clinical guidelines
l boost dermatology research capacity in the NHS.
Methods
A variety of methods following the research cycle were employed: eight systematic reviews, three
prioritisation exercises, two pilot RCTs, three feasibility studies, two core outcome initiatives, four funding
proposals for national RCTs and a completed national RCT. Reporting guidelines were followed
[Cochrane; Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA); Grading of
Recommendations Assessment, Development and Evaluation; Consolidated Standards of Reporting Trials
(CONSORT); Strengthening the Reporting of observational studies in Epidemiology; James Lind Alliance
guidelines; Core Outcome Measures in Effectiveness Trials (COMET); and COnsensus-based Standards for
the selection of health Measurement INstruments (COSMIN)] as appropriate. Specific research questions
and methods included the following.
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Eczema prevention
1. What is the current evidence base for eczema prevention? Overarching review of seven systematic
reviews including 39 RCTs.
2. How should a new case of eczema be defined in prevention trials? Systematic review of definitions used
in eczema prevention studies.
3. How feasible is it to conduct a national RCT of skin barrier enhancement using emollients from birth for
the prevention of eczema? Pilot RCT including 124 families in five centres.
4. What is an appropriate design for a national definitive trial on skin barrier enhancement for the
prevention of eczema? Detailed funding proposal ready for submission to funders.
Eczema treatment
1. What is the current evidence base for eczema treatment? Overarching review of eczema RCTs and
systematic reviews published since the NIHR Health Technology Assessment (HTA) review published in 2000.
2. How can research evidence about eczema treatment be synthesised into an easily accessible format that
prevents duplication of effort in searching for trial evidence? Development of an online database
containing summaries for all published RCTs and systematic reviews on eczema treatment [Global
Resource of EczemA Trials (GREAT) database].
3. Is there evidence of outcome reporting bias in published eczema RCTs? Systematic review of outcomes
in trial reports compared with trial registry outcomes.
4. What core outcomes should be included in future eczema trials? International initiative using consensus
methodologies and systematic reviews of psychometrics and measurement properties of existing outcomes.
5. What are the most pressing treatment uncertainties for eczema? Ascertained by James Lind Alliance
priority setting partnership (PSP).
6. What is an appropriate design for a national trial on silk therapeutic clothing for eczema management?
Detailed funding proposal ready for submission to funders.
Vitiligo
1. What is the current evidence base for the treatment of vitiligo? Update of Cochrane systematic review.
2. What outcomes are most important to patients and how might they be assessed? Systematic review of
outcomes used in vitiligo trials, international electronic Delphi (e-Delphi) study to define core outcome
domains, and online surveys and discussion groups to establish the validity of a patient-reported
outcome measure.
3. What are the most pressing treatment uncertainties for vitiligo? James Lind Alliance PSP.
4. Is a national RCT of handheld narrowband ultraviolet light B (NB-UVB) light therapy for the treatment of
vitiligo feasible? Pilot RCT performed 29 patients recruited in two UK centres.
5. What is an appropriate design for a national trial of the most commonly used vitiligo treatments?
Detailed funding proposal ready for submission to funders.
Squamous cell skin cancer
1. What is the current evidence base for SCC management? A Cochrane systematic review of RCTs and a
systematic review of observational studies for SCC management.
2. What are recurrence rates following treatment of SCC? Clinical audit of histology data from a
secondary care hospital in Nottingham.
3. What are the most pressing treatment uncertainties for SCC? Priority setting consensus among
health-care professionals (HCPs) responsible for the management of SCC patients.
4. How feasible is it to conduct a national RCT to define excision margins for surgery and the role of
adjuvant radiotherapy (ART) for people with high-risk SCC? Patient questionnaire with 24 respondents
and focus group discussion with seven participants.
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5. What is an appropriate design for a national definitive trial on the role of excision margins and adjuvant
therapy, in determining treatment success in SCC patients? Detailed funding proposal ready for
submission to funders.
Pyoderma gangrenosum
1. How clinically effective and cost-effective is ciclosporin compared with prednisolone for PG treatment?
Multicentre, pragmatic RCT comparing ciclosporin (4 mg/kg/day) with prednisolone (0.75 mg/kg/day)
in 121 patients with PG.
2. How effective is topical therapy [clobetasol propionate (Dermovate®, GlaxoSmithKline) or tacrolimus
(Protopic®, Astellas Pharma)] for PG treatment in patients for whom systemic therapy is contraindicated?
Observational cohort study of patients ineligible, or unwilling, to take part in the RCT of systemic therapies.
Results
Eczema prevention
Our overview of seven systematic reviews included 39 RCTs covering 14 different prevention strategies
found no clear evidence of benefit from any of the interventions reviewed. Those that may require further
investigation include hydrolysed formula milks, probiotics, prebiotics and barrier enhancement with emollients.
Our review of new eczema case definitions showed that many rely on the presence of symptoms for a
prolonged duration. A modified UK Working Party Criteria definition was proposed, for which the time
frame for the presence of an itchy skin condition is reduced from 1 year to 4 weeks.
The pilot RCT of skin Barrier Enhancement for Eczema Prevention (BEEP) included 124 families and
demonstrated recruitment and retention was feasible and that contamination of the control group was
minimal. Patient preference and biophysical testing established Doublebase® gel (Dermal Laboratories) and
Diprobase® cream (Schering-Plough) as suitable interventions. Clinical results provided the first signal from a
RCT that daily full-body emollient application for 6 months from birth can prevent eczema [risk ratio 0.50,
95% confidence interval (CI) 0.28 to 0.90; p = 0.017]. This may simply reflect the use of emollients up until
the assessment period, so larger studies are required to assess eczema incidence at 1 and 2 years of age.
Eczema treatment
The updated scoping systematic review of eczema treatments included 287 new RCTs and 40 systematic
reviews and is available as a separate report. The GREAT database contains > 500 trials in a user-friendly
searchable format. The database provides a rich resource for methodological projects, including our
systematic review of outcome reporting bias in eczema RCTs, which highlighted the need for clearer trial
reporting and more detailed information in trial registries.
The Harmonising Outcome Measures for Eczema (HOME) initiative identified four core outcome domains
for inclusion in future trials: clinical signs (assessed by Eczema Assessment Severity Index scale),
patient-reported symptoms, quality of life (QoL) and long-term control.
The research PSP identified four top priorities that were shared by both patients and HCPs: the best and
safest ways of using topical corticosteroids, long-term safety of topical corticosteroids, the role of allergy
tests in eczema management and the most effective emollients. A further 10 research priorities were
identified; five were prioritised by patients and five by HCPs.
A RCT trial proposal of silk therapeutic clothing for the eczema management was developed and funded
by the NIHR HTA funding stream.
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Vitiligo
A Cochrane systematic review in 2010 included 38 additional trials, covering eight treatment categories.
Methodological quality of these trials was generally poor and trial heterogeneity prevented meta-analysis.
In general, combination therapies (usually including light therapy) seemed most effective.
The systematic review of outcome measures demonstrated 96.2% of published trials included percentage
repigmentation; however, this was measured using 48 different scales. Surveys and online discussion
groups found percentage repigmentation was not always relevant to the patient and outcomes should
include the notion of how noticeable lesions are after treatment. An international e-Delphi consensus
study identified seven core outcome domains for inclusion in future studies: repigmentation, safety,
maintenance of repigmentation, cosmetic acceptability of repigmentation, cessation of spread, burden of
intervention and QoL.
Ten priority topics were identified through the PSP; two have since been incorporated in a NIHR HTA
commissioned call. The pilot trial conducted within this programme was essential for informing the design
of our successful trial proposal for this call. Issues addressed included willingness of participants to be
randomised, suitability and safety of handheld NB-UVB devices for home use, how to measure and report
outcomes, and a training manual was developed (paper and digital versatile disc) to standardise training in
the proposed national trial.
Cutaneous squamous cell skin cancer
The Cochrane systematic review found just one RCT on the treatment of SCC so the scope was expanded
to include a review of observational studies, which identified 118 studies in seven treatment categories,
providing critical information for guiding the design of future RCTs. Two topics were prioritised
through consensus:
1. What is the best excision margin for preventing SCC recurrence?
2. How effective is ART following excision for high-risk SCC?
A trial proposal has been developed in collaboration with the National Cancer Research Institute to address
these questions, and qualitative work with patients was used to inform the trial design relating to
acceptability of recruitment methods and information needs of patients prior to participation. An audit of
histology and clinical findings for SCCs removed over a 1-year period was used to inform recruitment rates,
eligibility criteria and likely recurrence rates at 5 years.
Pyoderma gangrenosum
Our national trial of two commonly used systemic therapies for PG (ciclosporin and prednisolone) found no
difference between the treatments in velocity of healing at 6 weeks (adjusted mean difference 0.00 cm2/day,
95% CI –0.20 to 0.21 cm2/day; p = 0.975) or for any secondary outcomes. Only half of participants had
healed for their target lesion by 6 months. Side effects occurred in two-thirds of participants and for those
who healed, 30% had a subsequent recurrence, which suggests that this is a chronic condition that may
require maintenance therapy.
A parallel observational study including participants who were ineligible, or unwilling, to take part in the
RCT of systemic therapies found that topical therapy was effective in about half of cases (44%). However,
participants generally had milder disease and smaller lesions. One-third of participants required subsequent
systemic therapy and 13 entered the RCT.
Capacity building
Research infrastructure in the dermatology community has been enhanced through the establishment of a
dermatology patient panel, training three researchers to doctor of philosophy (PhD) level and 15 trainees
having taken part in the UK Dermatology Clinical Trials Network’s (UKDCTN’s) fellowship programme.
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Conclusion
The programme has summarised, mapped and prioritised research in three skin diseases and developed four
national trial proposals, addressing areas of importance to patients and the NHS. A national trial has been
completed on a rare and painful skin condition that was lacking in RCT evidence to guide clinical practice.
As for many areas of skin research, fewer – but better-quality – trials are needed so that clearer clinical
conclusions can be reached. This can be achieved through wider collaboration, trial protocol registration,
complete reporting and international consensus over core outcome sets.
Implications for health care
As yet, there is no clear evidence that previously tested strategies prevent eczema development in children.
Nevertheless, findings from our pilot study involving emollient application from birth provide preliminary
evidence of benefit. A larger, national, trial is under way to confirm this.
Our overarching systematic review of eczema treatments has identified treatments that work, those that
do not and those for which evidence is unclear. These results can be used to inform updates of clinical
guidelines and patient information resources. The GREAT database provides an international resource to
reduce duplication of research effort and provide easy access to summary information on all eczema RCTs.
Vitiligo and SCC have been highlighted as areas with limited RCT evidence to guide practice. Although
many vitiligo trials exist, the sheer number of interventions tested and the variability in trial methodologies
makes it impossible to collate this evidence in a meaningful way. For SCC, the opposite is true and there
has been just one previous RCT on the topic.
In relation to rarer skin diseases such as PG, this programme has demonstrated that networks of clinicians
working together to address important questions can be effective in delivering RCTs. For the first time, the
most commonly used systemic therapies for PG treatment have been compared. This trial has countered
the generally held perception that ciclosporin is more effective than prednisolone and treatment decisions
may now be based around the side effect profile of the two drugs for individual patients.
Recommendations for research
Many of the urgent priority areas for research identified within this programme have been picked up as
commissioned calls by the NIHR HTA programme. In addition, the NIHR Efficacy and Mechanism Evaluation
programme issued a themed call on skin disease following the eczema PSP and the NIHR priority area of
chronic conditions in childhood fits well with eczema and vitiligo research.
A full list of research recommendations for each work programme is in the body of this report. The most
important recommendation for future research is to discourage research wastage caused by the continual
production of small, poorly designed and reported studies. Instead, we would recommend following the
basic premises of the research cycle: identifying uncertainties from systematic reviews, prioritising topics
with stakeholders, reducing the risks associated with a full-scale trial through feasibility work, and then
conducting large collaborative pragmatic studies that best inform everyday practice in the NHS and other
health-care systems.
Trial registration
This trial is registered as BEEP (ISRCTN84854178 and NCT01142999), Study of Treatments fOr Pyoderma
GAngrenosum Patients (STOP GAP) (ISRCTN35898459) and Hand Held NB-UVB for Early or Focal Vitiligo at
Home (HI-Light Pilot Trial) (NCT01478945).
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Navigating this report
This report is a broad programme of related activities looking at the prevention and treatment of skin
disease. It covers five distinct topic areas (Table a and Figure a).
Key milestones for each work programme are outlined, along with a summary of additional activities that
were incorporated into the programme of activities during the funding period.
All amendments and additions to the programme award were approved by NIHR prior to implementation.
TABLE a Chapter summary
Key outputs
Included in
original plan Amendments/additions to original plan
Eczema prevention work programme (see Chapter 1)
Overview of systematic reviews ✓ None
Defining a new case of eczema Additional Additional systematic review conducted to
establish how to capture the primary outcome of
eczema incidence in the BEEP trial
Pilot work ✓ Follow-up extended from 6 months to 2 years and
additional mechanistic and patient preference
work included
Proposal for a RCT to determine whether or not
emollients can prevent eczema development
✓ The BEEP trial funded by NIHR HTA
Patient resources/guidelines updated ✓ Information used to inform existing guidelines and
patient information resources rather than creating
new ones
Eczema treatment work programme (see Chapter 2)
Scoping systematic review of eczema treatments ✓ Published as separate NIHR report
The GREAT database ✓ Expanded to include RCTs published prior to 2000
and systematic reviews published since 2000
Validation of the GREAT database Additional Validation study to establish the sensitivity and
specificity of the GREAT database in identifying all
published RCT evidence
Systematic review of selective outcome reporting
in eczema trials
Additional Spin-off methodological paper demonstrating the
utility of the GREAT database for informing
methodological projects
HOME initiative Additional International consensus initiative to establish a
core outcome set for future eczema trials
Eczema PSP ✓ None
CLOTHing for the relief of Eczema Symptoms –
a study proposal
✓ CLOTHES trial funded by NIHR HTA
Scoping systematic review of eczema treatments ✓ Information used to inform existing guidelines and
patient information resources rather than creating
new ones
continued
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TABLE a Chapter summary (continued )
Vitiligo work programme (see Chapter 3)
Update of Cochrane systematic review ✓ Updated in 2010 and 2014
Vitiligo PSP ✓ None
Systematic review of outcome measures Additional Systematic review of outcome measures used in
published vitiligo RCTs and online survey to
establish what is important for patients and
clinicians
Gaining consensus over outcomes for use in future
vitiligo trials
Additional An international activity designed to established
core outcome domains to be included in future
vitiligo trials
Validation of patient-reported treatment response Additional Patient survey and online discussion groups to
establish face validity of patient-report definition
of treatment success
Pilot RCT of light-therapy devices used at home ✓ None
Survey of UK clinical practice ✓ None
Proposal for a trial light therapy and topical
corticosteroids for the treatment of vitiligo (HI-Light)
✓ HI-Light trial funded by NIHR HTA as a result of
prioritisation setting partnership
Patient resources/guidelines updated ✓ Information used to inform existing guidelines and
patient information resources rather than creating
new ones
Squamous cell skin cancer work programme (see Chapter 4)
Systematic review of SCC treatments: RCTs ✓ None
Systematic review of SCC treatments: observational
studies
Additional Additional review of observational studies added
to the programme since the Cochrane review of
RCTs found just one RCT on the topic
Identification of potential research topics and
development of a clinical trial scenario
Additional Survey of dermatologists, plastic surgeons,
radiologists and other clinicians involved in SCC
management to establish the most important
treatment uncertainties to be addressed by
research
An analysis of SCC treated over a 1-year period ✓ None
Qualitative feasibility study ✓ None
Treatment uncertainties for high risk SCC – a trial
proposal
✓ None
Patient resources/guidelines updated (decision aids
removed from planned activities)
✓ Information used to inform existing guidelines and
patient information resources rather than creating
new ones
Pyoderma gangrenosum work programme (see Chapter 5)
A RCT of prednisolone vs. ciclosporin in the
treatment of PG: STOP GAP trial
✓ None
Treatment response of patients receiving topical
treatments for PG: a prospective cohort
observational study
✓ None
Capacity development
Dermatology patient panel established and trained ✓ None
Industry liaison project ✓ Removed from programme as this aspect is now
provided by NIHR Clinical Research Networks
Three researchers trained to PhD level ✓
Training fellowships for Specialist Registrars and
Dermatology nurses supported by UKDCTN
✓ Additional fellowships developed for staff and
associate specialist and GPs
CLOTHES, CLOTHing for the relief of Eczema Symptoms.
NAVIGATING THIS REPORT
NIHR Journals Library www.journalslibrary.nihr.ac.uk
xliv
C
h
ap
te
r
Ec
ze
m
a
p
re
ve
n
ti
o
n
Su
b
ch
ap
te
r
O
ve
rv
ie
w
 o
f 
sy
st
em
at
ic
 r
ev
ie
w
s
D
efi
n
in
g
 a
n
 in
ci
d
en
t 
ca
se
 o
f 
ec
ze
m
a
R
C
T 
p
ilo
t 
fo
r 
p
re
ve
n
ti
o
n
 e
cz
em
a 
d
ev
el
o
p
m
en
t 
(B
EE
P)
Pr
o
p
o
sa
l f
o
r 
B
EE
P 
R
C
T
Ec
ze
m
a
tr
ea
tm
en
t
V
it
ili
g
o
Sq
u
am
o
u
s
ce
ll 
sk
in
ca
n
ce
r
Py
o
d
er
m
a
g
an
g
re
n
o
su
m
W
ri
te
-u
p
 a
n
d
d
is
se
m
in
at
io
n
A
ll 
w
o
rk
 p
ro
g
ra
m
m
es
Sy
st
em
at
ic
 r
ev
ie
w
 o
f 
ec
ze
m
a 
tr
ea
tm
en
ts
Th
e 
G
R
EA
T 
d
at
ab
as
e
V
al
id
at
io
n
 o
f 
th
e 
G
R
EA
T 
d
at
ab
as
e
Sy
st
em
at
ic
 r
ev
ie
w
 o
f 
se
le
ct
iv
e 
o
u
tc
o
m
e 
re
p
o
rt
in
g
 t
ri
al
s
H
O
M
E 
 in
it
ia
ti
ve
Ec
ze
m
a 
p
ri
o
ri
ty
 s
et
ti
n
g
 p
ar
tn
er
sh
ip
Pr
o
p
o
sa
l f
o
r 
C
LO
TH
ES
 R
C
T
U
p
d
at
e 
o
f 
C
o
ch
ra
n
e 
sy
st
em
at
ic
 r
ev
ie
w
V
it
ili
g
o
 p
ri
o
ri
ty
 s
et
ti
n
g
 p
ar
tn
er
sh
ip
Sy
st
em
at
ic
 r
ev
ie
w
 o
f 
o
u
tc
o
m
e 
m
ea
su
re
s
G
ai
n
in
g
 c
o
n
se
n
su
s 
o
ve
r 
o
u
tc
o
m
es
 f
o
r 
u
se
 in
 f
u
tu
re
 t
ri
al
s
V
al
id
at
io
n
 o
f 
p
at
ie
n
t-
re
p
o
rt
ed
 t
re
at
m
en
t 
re
sp
o
n
se
Pi
lo
t 
R
C
T 
o
f 
lig
h
t 
th
er
ap
y 
d
ev
ic
es
 u
se
d
 a
t 
h
o
m
e
Su
rv
ey
 o
f 
U
K
 c
lin
ic
al
 p
ra
ct
ic
e
Pr
o
p
o
sa
l f
o
r 
H
I-
Li
g
h
t 
R
C
T
a
a
a
Sy
st
em
at
ic
 r
ev
ie
w
 o
f 
SC
C
 t
re
at
m
en
ts
: R
C
Ts
Sy
st
em
at
ic
 r
ev
ie
w
 o
f 
SC
C
 t
re
at
m
en
ts
: o
b
se
rv
at
io
n
al
 
R
es
ea
rc
h
 t
o
p
ic
s 
an
d
 d
ev
el
o
p
m
en
t 
o
f 
a 
cl
in
ic
al
 t
ri
al
A
n
 a
n
al
ys
is
 o
f 
SC
C
s 
tr
ea
te
d
 o
ve
r 
a 
1-
ye
ar
 p
er
io
d
Q
u
al
it
at
iv
e 
fe
as
ib
ili
ty
 s
tu
d
y
Tr
ea
tm
en
t 
u
n
ce
rt
ai
n
ti
es
 f
o
r 
h
ig
h
-r
is
k 
SC
C
 –
 t
ri
al
 p
ro
p
o
sa
l
R
C
T 
p
re
d
n
is
o
lo
n
e 
vs
 c
ic
lo
sp
o
ri
n
 f
o
r 
PG
: S
TO
P 
G
A
P
O
b
se
rv
at
io
n
al
 s
tu
d
y 
o
f 
to
p
ic
al
 t
re
at
m
en
ts
 f
o
r 
PG
20
08 Q
4
Q
1
Q
2
Q
3
Q
4
Q
1
Q
2
Q
3
Q
4
Q
1
Q
2
Q
3
Q
4
Q
1
Q
2
Q
3
Q
4
Q
1
Q
1
Q
2
Q
3
Q
4
20
09
20
10
20
11
20
12
20
13
20
14
FI
G
U
R
E
a
G
an
tt
ch
ar
t
sh
o
w
in
g
d
el
iv
er
y
o
f
th
e
w
o
rk
p
ac
ka
g
es
.T
im
e
ra
n
g
e:
Se
p
te
m
b
er
20
08
to
M
ar
ch
20
14
.
a,
A
w
ar
d
ed
fu
n
d
in
g
fo
r
p
ro
p
o
se
d
R
C
T.
C
LO
TH
ES
,
C
LO
TH
in
g
fo
r
th
e
re
lie
f
o
f
Ec
ze
m
a
Sy
m
p
to
m
s.
DOI: 10.3310/pgfar04180 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 18
© Queen’s Printer and Controller of HMSO 2016. This work was produced by Thomas et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
xlv

Chapter 1 Eczema prevention work programme
Abstract
Introduction
Although eczema is a very common condition and its prevalence is on the increase, its prevention has
received little attention. We sought to pull together various strands of best evidence to provide the
building blocks to inform the design of primary research in this area.
Methods
The approaches used were as follows.
l An overview of systematic reviews of interventions for primary prevention of eczema.
l A systematic review of how new cases of eczema have been defined in previous primary
prevention studies.
l A pilot randomised controlled trial (RCT) to test the feasibility of conducting a trial of emollients to
prevent eczema.
l A parent survey to determine emollient preferences, together with biophysical studies, to make sure
that the chosen emollients improve barrier function.
l An application for a full-scale RCT of emollients for eczema prevention.
Results
l Our overview of seven systematic reviews (comprising 39 RCTs and 11,897 participants) failed to find
clear evidence that any of the commonly perceived strategies for eczema prevention work.
l The review of how new cases of eczema are defined in trials found that many definitions rely on the
presence of signs or symptoms over a long period of time (up to 1 year), which is not appropriate for
defining new cases of eczema.
l Our pilot RCT included 124 families and confirmed that recruitment and retention was feasible and
that contamination was minimal.
l Our surveys and biophysical studies identified two emollients as being acceptable to parents and
effective in skin barrier protection.
Conclusion
This work has provided the key building blocks for justifying and refining the design of a new approach to
eczema prevention by enhancing the skin barrier from birth. Our application to the National Institute
Health Research (NIHR) Health Technology Assessment (HTA) programme for a full-scale trial has
been successful.1
Content
Details Comment
Introduction Briefly summarises eczema epidemiology and pathology
Overview of systematic reviews An analysis of all the studies which have tried different methods to
prevent eczema developing
Defining a new case of eczema:
a systematic review
A review of how previous studies have diagnosed new cases of eczema
in infants given that guidelines usually require signs or symptoms to be
present for long time periods
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1
Details Comment
Pilot work for a randomised controlled trial to
determine whether or not emollients can
prevent eczema development (BEEP)
A trial to assess how feasible a study examining skin barrier enhancement
(using an emollient) would be to perform and how best to perform it
Proposal for a randomised controlled trial to
determine whether emollients can prevent
eczema development
A proposal for a large scale trial assessing whether emollients can prevent
eczema development. A funding application to the NIHR HTA funding
stream
Patient and public involvement A summary of the contributions made by patients and how this
influenced the work
Summary and conclusions
BEEP, Barrier Enhancement for Eczema Prevention.
Introduction
Terminology
The World Allergy Organization (WAO) suggests that the phenotype of atopic eczema (AE) should be
referred to as ‘eczema’ unless specific immunoglobulin E (IgE) antibodies are demonstrated. Furthermore,
the terms ‘eczema’ and ‘dermatitis’ are synonymous, thus ‘eczema’ is typically used in this report.
Characteristics and burden of eczema
Eczema2 is a very common skin problem affecting 16–30% of children in the UK and around 20% of
children worldwide.3,4 Global surveys have shown that eczema is on the increase but it is not clear why.5
Eczema usually starts in infancy and around 40% of cases persist into adulthood, especially those with early
and widespread disease.6 Although all skin areas can be affected, eczema often starts on the cheeks and
limbs and then settles in the skin creases. Reliable diagnostic criteria have been developed that emphasise
flexural involvement, early onset and dry skin.7 Constant scratching results in skin damage and causes
a vicious itch–scratch cycle. Scratching can result in bleeding, secondary bacterial infection and sleep
loss to the child and family. Damage from scratching may lead to autoreactivity developing against
skin components, which can lead to disease chronicity.8 Eczema is also associated with attention deficit
hyperactivity disorder, perhaps as a consequence of severe disease in early life.9 The stigma associated with a
visible skin disease adversely affects the quality of life (QoL) of the child and family, yet it is often trivialised
as ‘only a skin disease’. The family impact of caring for a child with moderate or severe eczema is greater
than that caring for children with type 1 diabetes mellitus, mainly owing to sleep deprivation, employment
loss, time to care for eczema and financial costs.10 In the World Health Organization 2010 Global Burden of
Disease survey,11 eczema was the most common reason for disability-adjusted life-years.11 Eczema results in
a high economic burden,12 with overall costs comparable to asthma.13 Families often incur additional costs
for special clothing and creams.10,14 A systematic review of 59 studies estimated that direct costs of eczema
treatment in the USA could be as high as $3.8B per year.14 Eczema is a chronic condition accounting for the
highest number of new general practitioner (GP) consultations in England for a skin complaint.15 Moderate
to severe eczema often requires referral to secondary care. Guidelines for children with eczema were
produced by the National Institute for Health and Care Excellence (NICE) in 2007.16
Relationship of eczema to other allergic diseases
Children with eczema, especially severe eczema, are at increased risk of also developing other allergic
IgE-mediated diseases including food allergies, allergic asthma and allergic rhinitis (hay fever). Together,
these are the most common chronic diseases of childhood and represent a major financial burden to the
NHS, with direct costs estimated at over £1B per annum in 2004.17 Eczema is often the first manifestation
of the so-called ‘atopic march’, in which a child progresses from eczema to asthma and allergic rhinitis
later in life (Figure 1).18,19 Eczema is strongly associated with peanut allergy and sensitisation to other foods
such as milk, eggs, soy, wheat and fish.20 Population-based cohort studies reveal that around one in three
children with eczema go on to develop asthma, especially allergic asthma, in later life.21 Allergic rhinitis is
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usually the last of the allergic diseases to appear and is about three times more common in children with
eczema in early life.22 Around half of UK school children with eczema also suffer from allergic rhinitis.23
Causes of eczema
Eczema is a complex disease caused by the interplay of multiple genetic and environmental factors. The
early onset of disease, the rising prevalence and increased incidence of eczema in smaller families,24 as well
as in those from a higher socioeconomic background and in those migrating to Western countries from
countries with a low prevalence of eczema, suggest that environmental factors operating early in life play a
critical role in determining disease expression.5,25 The ‘hygiene hypothesis’ has been proposed to explain
why allergic diseases are more prevalent in developed societies. This hypothesis suggests that a lack of
stimulation of the developing immune system by microbes prevents its full maturation. However,
experimental evidence for this hypothesis is still conflicting.26,27 Environmental risk factor studies have also
shown conflicting results and have not, to date, led to useful preventative strategies.28–31 Eczema is highly
heritable and shows strong familial clustering.32
Although genetically determined variation in cutaneous and systemic inflammation are important in
eczema predisposition,33 common mutations in the gene encoding filaggrin, a key skin barrier protein,
represent the strongest known genetic risk factor for eczema.34,35 A meta-analysis of 24 studies
demonstrated that loss-of-function mutations in the filaggrin gene are found in approximately 9% of the
white European population; these individuals have a measurable reduction in their skin barrier function
and a striking threefold increased risk of AE.36
Overview of systematic reviews
The following text is adapted with permission from John Wiley & Sons Ltd from Foisy M, Boyle RJ, Chalmers JR,
Simpson EL, Williams HC. Overview of reviews. The prevention of eczema in infants and children: an overview
of Cochrane and non-Cochrane reviews. Evid Based Child Health 2011;6:1322–39.37
Summary
What was already known about this topic?
l Many published studies have evaluated different interventions aimed at preventing eczema. Often,
these have been incorporated into systematic reviews on the topic.
l However, there is no single source of information that compares all of the different interventions;
thus, it is difficult to make comparisons and clinical recommendations.
Pr
ev
al
en
ce
0 1 3 7 15
Years
Food
allergy
Eczema
Asthma
Rhinitis
FIGURE 1 Atopic march: allergic diseases tend to develop in a specific order.
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What did this study add?
l This overview of systematic reviews presented the available evidence from Cochrane and non-Cochrane
reviews on seven interventions for preventing eczema.
l There was no clear evidence that any of the interventions reviewed can reduce the incidence of eczema.
l In a subgroup of high-risk infants, there was a significant reduction in the incidence of eczema in those
given prebiotics compared with no prebiotics.
l A similar reduction in eczema incidence was seen in high-risk infants who were exclusively breastfed
for 6 months compared with those given non-breast milk liquids and/or solid food at 3–6 months,
but this effect was not sustained past the age of 2 years.
l There were very few published data on the prevention of truly AE, that is, eczema associated with IgE
sensitisation; data on probiotics versus no probiotics showed no significant difference.
l Adverse event data were available for infants only. The only adverse event to emerge from the review
was that more infants receiving probiotics were spitting up (reflux/regurgitation) at 1 and 2 months of
age than those not receiving probiotics.
l We were not able compare breastfeeding versus infant formula alone or the avoidance of pets and
other aeroallergens from birth owing to an absence of published systematic reviews dealing with these
topics that met the inclusion criteria.
Introduction
Successful prevention of eczema may be possible by either modifying environmental risk factor(s) or
compensating for genetic variations that lead to eczema development. Many systematic reviews have been
published that have assessed interventions for eczema prevention but, more often than not, these examine
prevention of all allergies including asthma and seasonal allergic rhinitis. Although some systematic reviews
have dealt with eczema alone, these tend to cover just one intervention, making it difficult to draw any
comparative data or conclusions across all of the commonly tried prevention strategies. The purpose of
this overview is to present the most up-to-date evidence from Cochrane and non-Cochrane reviews on
pharmacological and non-pharmacological interventions for preventing eczema in infants and children in
order to ensure that any attempts at devising new preventative strategies build on previous work rather
than inadvertently duplicating it.38
Several interventions to prevent eczema have been proposed and tested, primarily based on allergen
avoidance, but despite this there are no clear, evidence-based guidelines for eczema prevention.39 To date,
interventions to modify the infant’s exposure to dietary antigens pre- or postnatally have been the major
focus of eczema prevention research on the basis that these might prevent food sensitisation and, thereby,
promote intestinal and skin health. Such interventions include the promotion of exclusive breastfeeding for
a defined period of time, maternal dietary antigen avoidance and the use of hydrolysed protein formula
(in which the allergenic properties of cow’s milk are reduced by breaking down the proteins in the milk) or
soy formula for those infants who are not exclusively breastfed.
More recent studies have attempted to capitalise on the theoretical link between eczema and intestinal
health, such as differences in intestinal microbiota composition and possible altered intestinal permeability
and inflammatory markers in people with eczema.40,41 The presence of an altered intestinal milieu in infants
at risk for developing eczema has been shown in many, but not all, studies, and is therefore an area of
ongoing controversy and research.42,43 Dietary interventions such as prebiotic and probiotic supplementation
may modify early intestinal microbiota development.41,44 Some studies have also demonstrated that maternal
supplementation with omega-3 polyunsaturated fatty acids during pregnancy may decrease the risk of
infant eczema.45
Other approaches for eczema prevention have focussed on T helper cell type 1 (Th1) or regulatory T cell
type immune responses, which have been found to be altered in eczema.46 The close association between
eczema and allergic sensitisation has also led some investigators to test the effects of avoiding specific
aeroallergens such as pet allergens and house dust mites.
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Promotion of skin barrier function by use of emollients in early life is another approach that has been
suggested,47 based on the observations that skin barrier dysfunction may play a role in initiating eczema.
In 2006, Palmer et al.34 showed an association between genetic mutations in the gene encoding the skin
barrier protein filaggrin and the development of eczema, a finding that has now been replicated in
> 20 studies.36 Several lines of evidence support a skin barrier approach to eczema prevention including
data showing that barrier dysfunction precedes presentation of eczema in infants with a filaggrin gene
mutation48 and an early case–control study found an association between use of petroleum ointment and
the development of eczema.49 It is also possible that protecting the barrier from birth may reduce IgE
sensitisation and the subsequent development of other allergic disease.50
Methods
Systematic reviews were identified using the 2010 UK NHS Evidence Skin Disorders Annual Evidence
Updates Mapping Exercise on Atopic Eczema, which had previously identified all systematic reviews on
eczema prevention published between January 2000 and August 2010.
To ensure trials were only counted once, only one review on each topic was included. The criteria for
inclusion were:
l data on participants between 0 and 18 years of age available separately from any adult data presented
l search date for the review had been conducted no more than 5 years ago
l contained RCTs only (with the exception of breastfeeding and pet avoidance because RCTs are
not ethical)
l contained data to enable calculation of a risk ratio (RR) and confidence interval (CI).
If a Cochrane review was published that met the inclusion criteria, this was automatically selected. If no
Cochrane review was published for an intervention, then the most up-to-date non-Cochrane review that
met the inclusion criteria was included instead.
Two reviewers (MF, JRC) independently assessed the eligibility of each potential review based on the
inclusion criteria listed above. Both reviewers agreed on the final set of included reviews.
Two reviewers (ELS, JRC) independently assessed the methodological quality of each included review using
the Assessing the Methodological Quality of Systematic Reviews (AMSTAR) tool.51 Both reviewers evaluated
whether or not each review satisfied the eleven different criteria of the AMSTAR tool. In addition to
recording which AMSTAR criteria were fulfilled, the reviewers also made a subjective assessment of overall
quality of each review by assigning an overall rating of ‘good’, ‘fair’ or ‘poor’ based on their global
evaluation of the review and informed by the AMSTAR criteria. Discrepancies between reviewers were
resolved by a third reviewer (MF).
The primary outcome measures were pre-specified as:52
l development of eczema (clinical phenotype)
l development of AE (IgE sensitisation).
Secondary outcomes were pre-specified as:
l any atopy/IgE sensitisation
l eczema severity
l time to development of eczema
l QoL
l health-care utilisation
l adverse events.
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The main analysis included all ages and all risk levels of developing eczema. Two subgroup analyses were
also pre-specified:
1. infants (≤ 2 years of age) and children (> 2 to 18 years of age)
2. high-risk participants (family history of allergic disease) and participants not selected for risk.
One reviewer (MF) extracted the following information from each of the included reviews: inclusion criteria
(including population, intervention, comparisons and outcomes), methodological quality of included trials
and numeric results. Numeric results were extracted for aggregate data (all ages and risk levels combined)
as well as for our pre-specified subgroups examining different ages and risk levels. When trials or reviews
documented outcomes for the same patients at both infancy and childhood, we included only the
childhood data in the aggregate data. Numeric results were extracted from the published reviews, and
RevMan5 (The Cochrane Collaboration, The Nordic Cochrane Centre, Copenhagen, Denmark) was used
for all statistical analyses. A second reviewer (JRC) independently verified accuracy of numeric results and
discrepancies were resolved through discussion.
All data contained in the included reviews were dichotomous; therefore, all data in this overview were
summarised using RRs with 95% CIs. RRs describe the probability of the event in the treatment group
compared with the probability of the event in the control group, and are interpreted as statistically
significant if the 95% CIs do not touch unity. A random-effects model was used for all outcomes in order
to provide the most conservative estimate.
For all pooled effect estimates, the accompanying I2-values were reported and represent the degree of
statistical heterogeneity between the trials. An I2-value close to 0% indicates minimal or no heterogeneity
of trials, whereas an I2-value of ≥ 50% indicates substantial heterogeneity.53
Results
Results of the search
Seven systematic reviews were included, containing 39 relevant trials (11,897 participants) (see Appendix 1).
Six were Cochrane reviews covering the following interventions for preventing eczema: maternal dietary
antigen avoidance,54 optimal duration of exclusive breastfeeding,55 hydrolysed protein formula,56 prebiotics,57
probiotics58 and soy formula.59 One non-Cochrane review on omega-3 and -6 fatty acid supplementation
was also included.60 The included Cochrane review on optimal duration of exclusive breastfeeding compared
prolonged exclusive breastfeeding with the introduction of complementary solid or liquid foods following
a short period of exclusive breastfeeding. It did not compare breastfeeding with infant formula alone.
Therefore, we sought to include a review on this topic, but none met our inclusion criteria. Similarly, none
of the non-Cochrane reviews examining the avoidance of pets or other aeroallergens satisfied the inclusion
criteria, so we were unable to assess these interventions.
Eczema
There was no strong evidence that any of the seven interventions reviewed can prevent the development
of eczema (Table 1). However, there was weak evidence that some of the interventions may reduce the
risk of developing eczema in some subgroups.
Exclusive breastfeeding for at least 6 months compared with introduction of non-breast milk liquids and/or
solid food at 3–6 months did not significantly decrease the overall incidence of eczema. However, in a
subgroup analysis of high-risk infants, exclusive breastfeeding for 6 months significantly decreased the risk
of developing eczema by 60% (RR 0.40, 95% CI 0.21 to 0.78), an effect that was not significant beyond
2 years of age or in infants not selected for risk of developing allergic disease.
When prebiotics were compared with no prebiotics in infants not selected for risk, there was no overall effect
on eczema prevention. However, in high-risk infants, use of prebiotics was found to significantly decrease
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risk of developing eczema by 58% (RR 0.42, 95% CI 0.21 to 0.84). One trial61 comparing different types of
prebiotics found that a combination of polydextrose, galacto-oligosaccharide and lactulose compared with
polydextrose and galacto-oligosaccharide alone significantly decreased the incidence of eczema by 78% in
infants not selected for risk of developing allergic disease (RR 0.22, 95% CI 0.07 to 0.76).
Compared with cow’s milk formula, there was no clear benefit of prolonged feeding of hydrolysed milk
formula (all types) or subgroup analyses of partially or extensively hydrolysed milk formula. Prolonged
feeding with extensively versus partially hydrolysed milk formula showed no significant difference. Early
short-term feeding of hydrolysed milk formula (all types) showed no benefit over human milk or cow’s milk
formula. Soy milk formula versus cow’s milk formula also showed no significant benefit. Maternal antigen
avoidance was no better than standard diet, omega-3 or -6 fatty acid supplementation was no better than
placebo, and there was also no effect of probiotics compared with no probiotics. None of the above
subgroup analyses was significant based on either age or risk level.
Atopic eczema
Although we pre-specified AE associated with IgE sensitisation as one of our two primary outcomes, only
one comparison – probiotics versus no probiotics – provided data examining this outcome. There was no
significant difference in the overall incidence of AE, nor in subgroup analyses of high-risk infants and
infants not selected for risk.
Atopy
Data were available for three different comparisons that measured atopic sensitisation using skin prick
tests to various allergens: exclusive breastfeeding for at least 6 months versus introduction of solids
TABLE 1 Comparison of interventions to prevent eczema development (all ages and risk levels)
Comparison Participants (trials) RR (95% CI) I2 (%)
Exclusive breastfeeding for at least 6 months vs. introduction of
solids at 3–6 months
3731 (2) 0.75 (0.42 to 1.32) 61
Hydrolysed formula vs. cow’s milk formula (prolonged feeding) 1478 (8) 0.87 (0.70 to 1.08) 0
Extensively hydrolysed formula vs. cow’s milk formula (prolonged
feeding)
912 (3) 0.84 (0.58 to 1.23) 19
Partially hydrolysed formula vs. cow’s milk formula (prolonged
feeding)
823 (7) 0.92 (0.72 to 1.17) 0
Extensively hydrolysed formula vs. partially hydrolysed formula
(prolonged feeding)
1061 (4) 0.88 (0.73 to 1.05) 0
Hydrolysed formula vs. human milk (early short-term feeding) 09 (1) 0.48 (0.05 to 4.41) –
Hydrolysed formula vs. cow’s milk formula (early short-term
feeding)
77 (1) 0.34 (0.04 to 3.15) –
Soy formula vs. cow’s milk formula 744 (3) 1.23 (0.99 to 1.53) 0
Maternal antigen avoidance vs. standard diet 360 (3) 0.95 (0.63 to 1.44) 21
Omega-3 fatty acid supplementation vs. placebo 664 (3) 1.10 (0.78 to 1.54) 45
Omega-6 fatty acid supplementation vs. placebo 259 (2) 0.80 (0.56 to 1.16) 0
Prebiotic vs. no prebiotic 432 (2) 0.79 (0.21 to 2.94) 80
Prebiotic vs. other prebiotica 150 (1) 0.22 (0.07 to 0.76)b –
Probiotic vs. no probioticc 1492 (6) 0.85 (0.66 to 1.08) 46
a Polydextrose, galacto-oligosaccharide and lactulose vs. polydextrose and galacto-oligosaccharide.
b Significantly favours prebiotic (polydextrose, galacto-oligosaccharide and lactulose).
c This review also reported data on a subgroup of participants with AE; 1354 participants in four trials contributed to this
outcome and the effect estimate was not significant (RR 0.85, 95% CI: 0.51 to 1.42; I2 = 65%).
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at 3–6 months, maternal dietary antigen avoidance versus standard diet and omega-3 fatty acid
supplementation versus placebo. No significant differences were identified.
Adverse events
The only data available on adverse events were from infants, based on nine different comparisons
of interventions. The only significant difference identified in adverse events was in the comparison of
probiotics versus no probiotics. Parents reported that significantly more infants receiving probiotics were
spitting up (reflux/regurgitation) at 1 and 2 months of age (RR 1.88, 95% CI 1.03 to 3.45, and RR 1.69,
95% CI 1.02 to 2.80); however, premature infants receiving probiotics experienced a 65% reduction in
necrotising enterocolitis and/or death (RR 0.35, 95% CI 0.15 to 0.83).
Discussion
Quality of the evidence
Significant numbers of trials and participants have been included in this overview, allowing reasonably
robust conclusions to be drawn about the effectiveness of different interventions. A particular problem
in some included reviews was the heterogeneity in the nature of the interventions (e.g. partially vs.
extensively hydrolysed formula, and whey vs. casein formula) and population (e.g. early, late and
prolonged formula feeding; exclusively breastfed, mixed breastfed or exclusively formula-fed; and high or
normal risk for allergic disease) which makes it difficult to perform meta-analyses in such populations.
Trials of prebiotic and probiotic interventions also suffered from large heterogeneity in the interventions
and it should be noted that several probiotic trials have been published since the last systematic review on
this subject,62–70 warranting an updated review.
The quality of the systematic reviews included in this overview was high: six reviews were Cochrane
reviews and all seven reviews in this overview addressed most of the AMSTAR51 systematic review quality
criteria and received overall ratings of ‘good’ (all included reviews are detailed in Appendix 1).
Overall completeness and applicability of evidence
Many of the interventions of interest that we identified prior to conducting this overview were captured in
Cochrane and non-Cochrane systematic reviews. Comparisons examining exclusive breastfeeding for at
least 6 months, hydrolysed formula, omega-3 fatty acids and probiotics contained significant numbers of
trials and participants and were thus powered to detect important treatment effects. However, analyses
of soy formula, maternal antigen avoidance and prebiotics included smaller numbers of participants and
studies, so may have missed important treatment effects on the incidence of eczema.
Other areas for which more systematic reviews and trials are needed are interventions to promote normal
immune development and interventions to correct skin barrier dysfunction. The latter is particularly
important in view of the growing body of evidence for abnormalities of skin barrier function in eczema.
Common loss-of-function mutations in the gene encoding the epidermal barrier protein filaggrin
are a major predisposing factor for eczema34 and skin barrier dysfunction can be detected prior to
eczema development.48
There is a need for more complete reporting of adverse events within systematic reviews of interventions
for eczema prevention. In addition, greater numbers of trials must report the effects of these interventions
on eczema prevalence beyond infancy, particularly in normal-risk infants.
Limitations
This overview was undertaken using a consensus-based process informed by The Cochrane Collaboration
expertise in preventing bias and provides a thorough review of several interventions for eczema prevention.
A particular strength of the overview was collaboration with the authors of the 2010 NHS Evidence Skin
Disorders Annual Evidence Update on Atopic Eczema, which ensured a thorough literature search and
access to all published systematic reviews of interventions for preventing eczema. All analyses were defined
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a priori, such as the inclusion of reviews of non-randomised studies for two interventions (breastfeeding
and pet avoidance) where RCTs are ethically difficult to perform.
The strength of some conclusions was limited by small numbers of trials or participants included in the
relevant reviews and the analysis of probiotic effects was limited by the recent publication of many relevant
trials62–70 that have not yet been incorporated into a Cochrane systematic review. A more recent meta-analysis
incorporating many of these trials71 found that probiotic supplementation significantly reduces risk of
developing eczema in infancy (RR 0.79, 95% CI 0.67 to 0.92), a finding supported by subsequent reviews.72
It was not possible to extract data from the published systematic reviews on breastfeeding versus no
breastfeeding and pet exposure in a form that could be incorporated in this overview. The systematic
review of breastfeeding versus no breastfeeding73 did find a significant protective effect against eczema
[odds ratio (OR) 0.70, 95% CI 0.50 to 0.99]; however, when one controversial trial was excluded from the
analysis, this comparison became non-significant (OR 0.84, 95% CI 0.64 to 1.09). The review on pet
exposure74 found that, in longitudinal studies, exposure to cats (OR 0.76, 95% CI 0.62 to 0.92), dogs
(OR 0.68, 95% CI 0.53 to 0.87), or ‘any furry pets’ (OR 0.79, 95% CI 0.74 to 0.84) was associated with
reduced risk of developing eczema. However, one trial noted that when adjustments were made for
avoidance behaviour in participants allergic to pets, the protective effect of cats became non-significant.
We identified only one review which reported specifically on ‘atopic eczema’ as defined by the WAO
recommendations as an outcome rather than ‘all eczema’.2 Additionally, although we pre-specified AE
associated with IgE sensitisation as one of our two primary outcomes, only one comparison – probiotics
versus no probiotics – provided data examining this outcome. There was no significant difference in the
overall incidence of AE, nor in subgroup analyses of high-risk infants and infants not selected for risk.
It is worth noting that very few of the systematic reviews evaluated atopy/allergic sensitisation as an
outcome, despite it being reported in many of the included RCTs. Although this may be justified because
atopy/allergic sensitisation is not a widely recognised disease entity, the primary prevention of atopy/allergic
sensitisation may be associated with prevention of later onset allergic disease and is therefore worth
including in future systematic reviews in this area. In addition, no data were identified for four of our
pre-specified secondary outcomes: eczema severity, time to development of eczema, QoL and health-care
utilisation. All are important parameters to measure in future trials and systematic reviews; for example,
there is little gain in preventing eczema incidence if the absolute number of severe cases (which
disproportionately account for most health-care costs) remains unchanged.
Agreements and disagreements with other studies or reviews
The results of this overview are broadly consistent with those of other published trials and reviews of RCTs,
but are less in agreement with reviews and practice guidelines that include ‘all allergic disease’ or ‘allergy’ as
primary outcomes or that include significant numbers of non-randomised trials. For example, a recent
German taskforce on allergy prevention recommended exclusive breastfeeding for 4 months or, if not
possible, the use of a hydrolysed formula for high-risk infants and general avoidance of pets.75 These
differences might stem from the inclusion of other allergy outcomes and a large number of non-randomised
studies in the German taskforce recommendations. A recent RCT of hydrolysed formula for preventing
allergic disease in high-risk infants supports our conclusion that further research is needed before
recommending this intervention to prevent eczema.76
Implications for clinical practice
This overview of systematic reviews on eczema prevention has not found any clear evidence that any of
the main interventions reviewed can reduce the incidence of eczema. That does not mean to say that
some interventions do not work; new, larger, well-conducted trials may indeed show a modest benefit in
time. However, the current evidence is simply not strong enough to influence practice recommendations.
Some interventions, such as the use of soy instead of cow’s milk, are unlikely to show a clinically useful
benefit based on the lower 95% CIs and the pooled effect estimates. It may be considered that some of
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the interventions are unlikely to do much harm; however, it should be considered that adverse events were
poorly reported in many of the included trials.
It is also worth noting that we have not been able to address some of the most commonly asked questions
by parents (e.g. whether or not exclusive breastfeeding or owning a pet prevents eczema) owing to lack
of appropriate data. This may partially reflect the ethical difficulties of conducting trials in these areas.
Furthermore, some interventions such as ‘probiotics’ are simply too heterogeneous to consider as one
intervention – some may work but some may be completely ineffective. This overview has found that the
possible benefit of some interventions (such as exclusive breastfeeding or prebiotics) may only be present
in infants born to families at high risk for allergic disease and that the magnitude of risk reduction is larger
than the RRs from unselected populations. Again, caution has to be expressed as these results were based
on only one trial each with significant limitations.
Implications for research
These findings indicate that there is little justification for further study of some proposed interventions for
eczema prevention, such as omega-3 fatty acid supplementation and use of soy milk instead of cow’s milk.
Other interventions, such as hydrolysed formula, prebiotics and probiotics, have shown inconclusive results
and are worthy of further study. New interventions designed to enhance skin barrier function, such as
intensive use of emollients, water softeners or avoidance of alkaline soaps, should also be explored and a
separate overview of reviews examining interventions for preventing asthma and other allergic diseases
is warranted.
Defining a new case of eczema: a systematic review
The following text is adapted from J Allergy Clin Immunol, vol. 130, iss. 1, Simpson EL, Keck LE, Chalmers JR,
Williams HC, How should an incident case of atopic dermatitis be defined? A systematic review of primary
prevention studies; pp. 137–44 (see www.sciencedirect.com/science/article/pii/S0091674912002680),77
copyright 2012 with permission from Elsevier.
Summary
What was already known about this topic?
l There are many published definitions for the diagnosis of AE. Many require the presence of signs or
symptoms over a long period of time as a diagnostic criterion, but this is not appropriate for defining
new cases.
l Interventions that delay rather than prevent the onset of eczema could still have a significant public
health impact. Identification of such interventions requires more precise determination of the date of
onset of eczema than is offered by cumulative incidence rates.
What did this study add?
l This study was a systematic review of how incident cases of eczema have been defined in previous
primary prevention studies.
l Many different definitions have been used to define a new case of AE, with the Hanifin and Rajka
criteria the most commonly applied. Many trials used a definition that was unique to that
particular study.
l The Hanifin and Rajka criteria include presence of signs or symptoms over a long period of time as one
of the major criteria, but only two studies stated how they dealt with this in relation to definition a
new cases.
l We propose a minor modification to the UK Working Party Criteria to define an incident case to reduce
the timescale from 1 year to 4 weeks for the presence for the presence of an itchy skin condition.
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Introduction
Research into the prevention of eczema has been hampered by inconsistency in study methodology,
especially with regard to methods for defining high-risk populations and disease outcomes.78–80 In addition,
although there are well-established validated definitions for diagnosing established eczema, there are no
standardised definitions for defining an incident case, as is needed for longitudinal birth cohort studies or
interventional prevention studies.
The problem is not easy to resolve as many definitions of eczema include having signs or symptoms over
a long period of time as a diagnostic criterion, which is clearly unsuitable for defining an incident case.
Although some prevention studies measure cumulative incidence rates at 1 or 2 years, a more precise
determination of the date of onset of eczema is especially important when evaluating prevention strategies
that may only delay the onset of disease. Identifying strategies that delay, rather than prevent, the disease
onset would still have a significant public health impact, given the high prevalence of eczema and the
finding that the earlier onset disease predicts a more severe disease course.81 We sought to conduct a
systematic review of how new cases of eczema have been defined in previous primary prevention studies
of eczema, using systematic review methodology.
Methods
Included studies
Prospective, interventional, prevention trials published after 1980, which specified eczema as an outcome,
were eligible. Studies whose primary outcome was not eczema, such as asthma prevention trials, but had
eczema as a secondary outcome, were included. There were no age or language restrictions. Observational
cohort studies were excluded as these studies most often use cumulative incidence as an outcome. Current
validated definitions for the diagnosis of eczema are suitable for the measurement of cumulative incidence
with a maximum precision of 1 year. We aimed to investigate incident case definitions that would capture
cases as they occur in a primary prevention trial, enabling a time of disease onset to be determined.
Information sources
Studies were identified by searching electronic databases, scanning reference lists of articles and eczema
reviews, and consultation with experts in the field. The search was applied to MEDLINE (1980–2012),
Cochrane (1980–2012) and the last database search was run on 5 January 2011 (see Appendix 2).
Multiple articles were identified through hand-searching, predominantly of reviews identified in search
results, reviewing the literature and from the NHS Evidence mapping exercise of systematic reviews for
eczema prevention.82
Study selection
All database search results were entered into RefWorks (ProQuest LLC, MI, USA) in which duplicates were
removed. Screening for eligibility was performed independently in a standardised manner by two reviewers
(ELS and LEK) based on titles and abstracts. Discrepancies between reviewers were resolved by consensus.
Full-text articles for all studies past screening were obtained. Full-text copies of studies with seemingly
eligible titles but without abstracts were automatically included and scrutinised further for eligibility. All
full-text articles were assessed for eligibility by one reviewer prior to data collection. Of note, if multiple
publications of a larger longitudinal trial were identified, they were counted as only one definition unless
the definitions significantly differed between publications, in which case they were kept separate.
Data collection process/items
Data collection was performed by one reviewer using a data extraction database created for the study.
Information extracted from each trial included the type of intervention and the eczema definition used.
One author (LEK) extracted the above data from the included studies and a second reviewer (ELS)
double-checked all verbatim definitions that were considered to lack a true definition of eczema.
Disagreements were resolved by discussion between the two reviewers and consultation with a third
arbitrating author.
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Summary measures
The primary outcome measured was the presence of any specified definition for eczema.
Results
Study selection
The study selection procedure is summarised in the flow chart in Figure 2. A total of 108 articles met the
criteria for inclusion. Seven of these were multiple publications from the same longitudinal study, so this
definition was counted only once, resulting in 102 distinct studies for inclusion in the analysis.
More than 80% of the included 102 studies evaluated a dietary intervention on either the mother or the
infant, with infant formula as the most common eczema prevention strategy used. The other interventions
were non-dietary allergen avoidance, vaccination and an emollient intervention (Figure 3).
Definitions of eczema
Of the 102 studies selected for further analysis of eczema definition, only 75 (73.5%) included some form
of a description of the criteria used to diagnose eczema. The other 27 articles mentioned either a diagnosis
made by a questionnaire that was unavailable for review (one study), a general morphological description
of eczema (four studies), a physician or investigator diagnosis of ‘eczema’ without further elaboration of
specified criteria (20 studies), or no description at all (two studies).77
Records after duplicates removed
(n = 1141)
Records screened
(n = 1141)
Full-text articles
assessed for eligibility
(n = 117)
Studies included in
qualitative synthesis
(n = 108)
Records excluded
(n = 1024)
Full-text articles
excluded (AD was not
an outcome, reviews,
bad citation)
(n = 9)
Studies removed due
to multiple publications
from the same cohort
(n = 6)
Methodologically distinct
studies included in
final qualitative analysis
(n = 102)
Records identified through
database (MEDLINE and
Cochrane) searching
(n = 1223)
Additional records identified
through other sources
(n = 71)
FIGURE 2 Study flow chart for showing screening process for screening studies related to defining new cases of
eczema. AD, atopic dermatitis.
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Of the 75 studies with reported disease criteria, the Hanifin and Rajka criteria were the most commonly
used disease criteria (28 studies; Table 2). Of those studies that used the Hanifin and Rajka criteria (which
includes chronic or chronically relapsing dermatitis as one of its four major diagnostic criteria), only two
studies specified how they dealt with the anomaly of disease chronicity in relation to definition a new
case.84,85 The study by Laitinen et al.85 required visible eczema to be present for at least 4 weeks at the
6- and 12-month visits and for at least 8 weeks at the 24- and 48-month visits. Arslanoglu et al.84 required
‘symptoms’ to be present for at least 4 weeks to meet criteria for eczema.
Disease definitions cited in eczema prevention studies
A disease definition that was unique to that particular study (21 studies) was the second most commonly
used disease definition. These reports did not cite a specific source and none described a scientific method
or even more detailed empirical reasoning for justifying the choice of a novel definition of an incident case.
On closer examination of the 21 definitions that were unique to an individual study, most definitions
included pruritus, the presence of visible eczema, and disease distribution requirements. Only 50% of
these definitions had a time requirement, which ranged from requiring ‘chronic disease’ to 4 weeks
of eczema needing to be present (data not shown).
Discussion
Main findings
We found a large degree of variability in the methods used to define an incident case of eczema in relevant
prevention studies, with one-quarter of studies failing to report any form of definition whatsoever. Of the
studies reporting some form of definition of an incident case, many used a definition that was unique to
that particular study, rendering comparisons between studies very difficult. In addition, most studies used
eczema incident case definitions without strict time requirements. Combined, these findings demonstrate an
urgent need for a standardised, valid and repeatable definition of an incident case of eczema in order to
improve the ability to compare outcomes between studies and to allow more informative meta-analyses of
prevention studies. Although no previous studies have examined incident case definitions for eczema, our
results are consistent with the larger problem of the lack of standardised disease outcome measures in
eczema research. For example, Schmitt et al.175 found 20 different scoring systems for measuring the severity
of eczema. Chamlin et al.78 found 30 different definitions for defining an individual as high risk for
Dietary supplement (probiotics, 
vitamin C, amino acids, fatty acids)
Dietary avoidance (maternal, 
delayed solids)
Dietary formula (breast fed vs. 
cow’s milk vs. soy vs. hydrolysed)
Allergen avoidance (non-dietary)
Combination dietary + allergen
avoidance
Vaccine
1% 2%
6%
8%
38%16%
29%
FIGURE 3 Interventions assessed in the 102 included studies relating to defining new cases of eczema.
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developing eczema. In 2010 an international group called the Harmonising Outcome Measures for Eczema
(HOME) initiative (see Chapter 2, Harmonising Outcome Measures for Eczema initiative) began the process
of creating an accepted core group of outcome measures for eczema research.176
Problems with existing definitions
The two most commonly used validated criteria found in our review were the Hanifin and Rajka criteria and
the UK Working Party refinement of the Hanifin and Rajka criteria. Despite the potential usefulness of these
criteria in reliably identifying cases of established eczema, as would be used for determining cumulative
incidence over time in cohort studies,177 they were not designed for defining an incident case in prospective
prevention studies. By defining an incident case in prevention trials, as opposed to a cumulative incidence,
incidence rates can be more accurately calculated and a more accurate date of disease onset can be
TABLE 2 Disease criteria in 102 studies which include a definition of a new cases of eczema
Name of
definition
Studies,
n (%) Definition
Reference
number
Hanifin–Rajka 28 (27) Must have three or more basic features: pruritus, typical morphology
and distribution, chronic or chronically relapsing, personal or family
history of atopy plus three minor criteria. See source for full definition83
45,47,64,65,67,68,84–106
Unique 21 (21) Variable 54,107–125
ISAAC 4 (4) Has your child had this itchy rash at any time in the last 12 months? Has
this itchy rash at any time affected any of the following: the folds of the
elbows, behind the knees, in front of the ankles, under the buttocks or
around the neck, ears or eyes?126
127–130
UK Working
Party
7 (7) Must have an itchy skin condition in the last 12 months. Plus three or
more of onset below age 2,a history of flexural involvement, history of
generally dry skin, personal history of other atopic disease,b visible
flexural dermatitis as per photographic protocol131
63,66,69,132–134
Hanifin and
Lobitz
5 (5) Must have each of the following: pruritus, typical morphology and
distribution, tendency towards chronic or chronically relapsing
dermatitis. Plus two or more of the following features: personal or
family history of atopic disease, immediate skin test reactivity, white
dermographism and/or delayed blanch to cholinergic agents, anterior
subcapsular cataracts; or four or more features listed in the reference
Hanifin and Lobitz135
136–140
Seymour 4 (4) The criteria used in selecting infants with atopic dermatitis were the
presence of at least two major, or one major and one minor, feature
from the following lists. Major features included family history of atopic
disease (asthma, seasonal rhinitis, or atopic dermatitis), evidence of
pruritic dermatitis, typical facial or extensor, eczematous or lichenified
dermatitis. Minor features included xerosis/ichthyosis/hyperlinear palms,
perifollicular accentuation, chronic scalp scaling, periauricular fissures141
70,142–144
Halken 4 (4) AE was diagnosed if physical examination revealed areas of scaly,
erythematous and itchy eczematous rash, primarily of the face, scalp
and flexural folds. Only eczema with at least two locations in typical
areas relapsing with a duration of at least 3 months was recorded145
145–148
Moore 2 (2) Eczematous skin lesions were classified as 0 (normal skin); 1 (dry skin,
cradle cap, mild perioral erythema); 2 (some or all of these features
with, in addition, an area of skin, usually on the face or behind the ears,
that was red, scaly, cracked, or weeping); 3 (as 2 but more extensive
lesions, usually on the face, trunk, and limbs). Grades 2 and 3 were
regarded as eczema149
149,150
None 27 (26) 106,151–174
ISAAC, International Study of Asthma and Allergies in Childhood.
a Not used in children under 4 years.
b In children aged under 4 years, history of atopic disease in a first-degree relative may be included.
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established. In order to qualify as a case of eczema using the Hanifin and Rajka criteria, at least three out of
four of the following major criteria need to be fulfilled:
1. the presence of eczema
2. typical distribution
3. pruritus
4. a relapsing and remitting course.
The definition of ‘relapsing and remitting’ is not further defined and is left to the discretion of the
investigator. The UK criteria state that a child must have an itchy skin condition in the past 12 months.
These time requirements, although appropriate for diagnosing established cases of eczema, become
problematic when diagnosing new onset eczema during the course of a prospective study.
Defining an incident case of eczema is not simply a question of noting the first time an eczematous rash
appears in an infant because previous studies have shown that many forms of transient eczematous rashes
occur often in infants, even in those children who do not eventually develop true eczema.178 Thus, there is
an urgent need for a standardised definition of an incident case of eczema that offers a satisfactory
trade-off between overinclusion of transient eczematous eruptions of irritant and other aetiologies and
overexclusion of genuine milder short-lived forms of eczema that still represent a health-care problem.
Proposed solution
Until more sophisticated validation studies can be performed, we suggest a modification of the UK Working
Party criteria for eczema, adapted for prospective observational or interventional studies. This modification
specifies a time frame that the eczema must be present in order to be considered as a case of eczema and
allows for a diagnosis to be made even if the rash is treated early in its course. We propose the following
definition, based on empirical reasoning considering the requirements of such a definition, and informed by
previous studies that signal the best markers of true eczema.178
A history of an itchy skin condition, which is either continuous or intermittent, lasting at least 4 weeks,
plus three or more of the following:
1. a history of a rash in the skin creases (folds of elbows, behind the knees, fronts of ankles or around the
neck), or on the extensor aspects of the forearms or lower legs
2. a personal history of asthma or hay fever or a history of atopic disease in a first-degree relative
3. a history of generally dry skin since birth
4. visible flexural dermatitis and/or visible dermatitis on the forearms or lower legs with absence of axillary
involvement as defined by our online photographic protocol.179,180
Visual confirmation of eczema diagnosis by a clinician, dermatology nurse or a research nurse suitably
trained in recognising the symptoms of eczema is recommended. Clearly it is important to add the proviso
that any infant fulfilling these criteria but who, on examination by a suitably trained health professional,
is deemed to have a different skin disease, will be classified as not having eczema.
There are several benefits of our proposed definition, the strongest being that it is based on a current
eczema definition that has undergone extensive scientific development assessing validity, repeatability and
applicability. The only change added to the UK Working Party definition is the addition of a specified time
requirement of 4 weeks. This time requirement should exclude most transient eczematous rashes that are
typically irritant in nature and usually of little medical consequence. The use of an established eczema
definition for incident eczema that is derived from one used for prevalent eczema allows for consistency in
defining the public health burden of disease when assessed using different study designs. Another benefit
of this proposed definition is that it does not allow a definition of eczema to be made based on the
presence of facial eczema alone. Halkjaer et al.178 found that 40% of children with facial eczema do not
eventuate into chronic eczema. Finally, this definition allows for early treatment intervention during the
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course of a prospective study and does not require the disease to be untreated for a full 4 weeks if
anti-inflammatory therapy is needed. Therefore, if a child develops significant eczema in the classic
locations, it would be unethical to withhold treatment. Treatment can begin immediately if needed and,
provided some degree of symptoms last for a 4-week period, a diagnosis of eczema will still be captured
using this definition.
Very mild cases of new eczema treated immediately resulting in complete clearance will not be captured
by such an approach, although it is debatable how many of these case are true eczema and it is probably
wise to treat such new very mild cases with emollients alone until the disease declares itself. This approach
is consistent with the recommendation to avoid diagnosing asthma in an infant based on a single episode
of wheezing.
Particular strengths of this study include its systematic approach to the review of the literature and
extensive searching of reference lists for prevention studies not found on the initial search. The findings are
particularly relevant given the renewed interest in eczema prevention research and prevention by the
National Eczema Association in the United States.181
With regard to limitations, it is possible that other unpublished definitions of incident cases exist but these
would not be detected by our search. In addition, the proposed eczema definition has not yet undergone
extensive validity testing in prospective studies in the field. However, this limitation has to be tempered
with the alternative practice to date, which has been to use unsuitable definitions or an array of poorly
defined or completely undefined definitions. Our proposed definition is meant to be a starting point and
we encourage those undertaking or designing new prospective studies of eczema to include it along with
their preferred definitions so that knowledge of its utility and validity can be built up.
Pilot work for a randomised controlled trial to determine whether
or not emollients can prevent eczema development (BEEP)
The following text is adapted from Simpson EL, Chalmers JR, Hanifin JM, Thomas KS, Cork MJ, McLean WH,
Brown SJ, Chen Z, Chen Y, Williams HC. Emollient enhancement of the skin barrier from birth offers effective
atopic dermatitis prevention. Journal of Allergy and Clinical Immunology 2014;134:818–23.182 Crown Copyright
© 2014 Published by Elsevier Inc. on behalf of the American Academy of Allergy, Asthma & Immunology.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/3.0/).
Summary
What was already known about this topic?
l Studies showing an association between loss-of-function filaggrin gene mutations and AE have
generated interest in the potential for enhancing the skin barrier to prevent the development
of eczema.
l Emollients can reduce the incidence of flares of existing eczema and there is some evidence from small
pilot studies that emollients may have a preventative effect against development of eczema.
l A definitive RCT is needed but pilot work is required before this can go ahead.
What did this study add?
l Parents appear to be willing to participate in an emollient prevention trial. Those in the intervention
group adhered to the emollient regimen and those in the control group were prepared to refrain from
using emollients.
l We were able to establish that the liquid-paraffin based emollients, Doublebase® gel (Dermal
Laboratories Ltd) and Diprobase® cream (Bayer Plc) are popular with parents and do not have any
detrimental effects on skin barrier function.
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l This pilot RCT provides the first signal from a RCT that daily full body emollient application from birth
can prevent eczema.
l Caution should be shown in reading too much into the finding of reduced eczema at 6 months in this
study because it might simply represent suppression of very mild eczema by the continued use
of emollients.
l The results of the pilot study and emollient studies were used to support a successful bid to the NIHR
HTA to conduct a definitive RCT of emollients for the prevention of eczema.
Introduction
Importance of the skin barrier
Although previous eczema research has focused on the role of the immune system in atopic inflammation,
the strong association between filaggrin mutations and AE (as well as atopic asthma and allergic rhinitis)
has generated interest in the potential role of the skin barrier as the key early event leading to eczema
development.
Dry skin is very common in eczema,183 even in the absence of known filaggrin loss-of-function mutations.
A defective skin barrier allows water to be lost from the skin, resulting in a generally dry skin – one of the
first abnormalities to be noticed in babies who eventually develop eczema, which supports the notion that
the primary event in the development of eczema and atopy is a dysfunctional skin barrier. The skin barrier
not only keeps useful things like water in, but also helps to keep out potentially harmful things such as
irritants, bacteria and allergens. The use of harsh soap and detergents can raise the pH of the outer layers
of the skin and disturb the fine balance of enzymes, proteins, lipids and micro-organisms on the skin
surface.184 A rise in pH leads to further breakdown of the skin barrier and is therefore a common pathway
through which genetic and environmental factors influence skin barrier function.184–186 Skin irritation from
soaps and other wash products is worse in children with a pre-existing skin barrier defect (Figure 4).
It is also possible that the skin is the primary organ for development of allergic sensitisation. Animal studies
have suggested that IgE sensitisation may occur via the skin.188 Even though allergens are too large to
penetrate the skin directly, the defective skin barrier makes it easier for allergens to interact with skin cells
such as Langerhans cells, which are responsible for initiating sensitisation.189 The observation that mutations
in the gene coding for the skin barrier protein filaggrin are associated with peanut allergy independently of
eczema,190 and that the use of creams containing peanut oil on the skin during the first 6 months of life may
be a linked to developing a peanut allergy,191 further support the notion that the skin might be a primary
route of sensitisation for food allergies. If true, then the skin barrier is a target for prevention of not only
eczema, but also for food allergy and progression to asthma and allergic rhinitis in the atopic march.
This evidence provides the basis for our proposal, to perform a primary prevention trial designed to
enhance the skin barrier, by using emollients from birth, in an effort to prevent eczema and associated
allergic diseases. It is unclear how long skin barrier enhancement needs to occur in order to produce
possible lifelong benefits, but as allergic diseases occur in the first few months of life, and most
sensitisation occurs in the first year of life, we have opted for a 12-month emollient intervention period.
Emollients and the skin barrier
Emollient (moisturiser) therapy improves the skin barrier function. An emollient improves skin hydration by
trapping in water. Emollients have also been shown to play a role in preventing irritant occupational
hand eczema.192 Emollients have been shown in premature babies to reduce the incidence of skin
inflammation,193 to reduce flares of eczema (secondary prevention) and to decrease the need for topical
steroids.194 Not all emollients are the same, as they vary in their consistency from greasy paraffin derivatives
to lighter, water-based, creams.
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Primary prevention and the NHS
Primary prevention is a highly desirable goal in a chronic disease such as eczema with no cure. Parents
with experience of eczema are often anxious to know whether or not their future children will develop
eczema and what they can do minimise the risk.195 If primary prevention of eczema using a strategy of
early skin barrier enhancement with simple low-cost emollients works, it would represent a significant cost
saving for the NHS through reduced treatment and appointment costs, especially in those cases persisting
into adulthood. Further cost savings would result if early skin barrier enhancement prevents sensitisation
and associated food allergy, asthma or allergic rhinitis. Even if the frequency of eczema cannot be
significantly reduced, a reduction in the severity distribution of eczema could reduce the distress to
patients, the number of consultations in primary care and subsequent referrals to secondary care.
Other emollient prevention studies
An early case–control study conducted in Kenya and published in 1991 suggested that petroleum had
a protective effect against the development of eczema,49 but this study has not been followed up with a
definitive RCT. One RCT from Bangladesh has shown that barrier enhancement from sunflower oil and
Aquaphor ointment may reduce serious infections in preterm babies.196 A small Japanese pilot study197
[International Clinical Trials Registry Platform study identifier (ID): UMIN000004544] of 70 patients looking
at emollients as a prevention strategy for eczema reported a significant difference between eczema onset
(a) (b)
(c) (d)
FIGURE 4 Model of skin barrier function. In healthy skin, the corneodesmosomes (iron rods) are intact throughout
the stratum corneum. At the surface, the corneodesmosomes start to break down as part of the normal
desquamation process, analogous to iron rods rusting (a). In an individual who is genetically predisposed to eczema,
premature breakdown of the corneodesmosomes leads to enhanced desquamation, analogous to having rusty iron
rods all the way down through the brick wall (b). If the iron rods are already weakened, an environmental agent,
such as soap, can corrode them much more easily. The brick wall starts falling apart (c) and allows the penetration
of allergens (d). Reprinted from J Allergy Clin Immunol, vol. 118, iss. 1, Cork MJ, Robinson DA, Vasilopoulos Y,
Ferguson A, Moustafa M, MacGowan A, et al. New perspectives on epidermal barrier dysfunction in atopic
dermatitis: gene–environment interactions, pp. 3–21, copyright 2006 with permission from Elsevier.187
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between the proactive and reactive groups, and that this demonstrated that emollient use in early life can
protect high-risk babies from developing eczema. Another small, short-term pilot study conducted in Japan
randomised 71 babies at high risk of atopic disease to skin care instructions (including emollients) versus
no instructions and found no difference in diagnosed eczema at 6 months. However, the group did show
that positive reaction to skin prick tests was lower in the intervention group.198 An open-label pilot study of
emollient therapy from birth showed only 15% of high-risk infants developed eczema against an expected
rate of 30–50%.47 This study also showed that emollient therapy was a safe and acceptable intervention.
We are not aware of any other definitive trials under way to evaluate the prevention of eczema through
barrier enhancement after searching trial registries (World Health Organization meta-register from
inception to 18 December 2013). We did find one commercial study (n = 400) taking place in the USA and
Canada (NCT01577628) that is evaluating a cosmetic moisturiser containing shea butter, paraffin, waxes
and vegetable oils (Lipikar Balm AP, Cosmétique Active International) for the prevention of eczema.199
This section describes the pilot work that has been conducted in order to design a large definitive RCT of
emollient therapy from birth as an eczema prevention strategy. A pilot RCT was carried out to determine the
feasibility of a large RCT, followed by a parent preference ranking exercise of emollients and mechanistic
studies to look at the effects of emollients on the skin barrier to inform the choice of emollient(s) in the
main RCT.
Pilot randomised controlled trial
Methods
The full protocol is available.200
Study design
This was a multicentre, multinational (UK and USA) two-arm parallel group, assessor-blind, randomised,
controlled, pilot trial of 6 months’ duration. The intervention started within the first 3 weeks of birth.
Participants
Infants at high risk of developing eczema, defined as having a parent or full sibling that has (or had)
doctor-diagnosed eczema, asthma or allergic rhinitis, were included. Infants needed to be in overall good
health and the mother at least 16 years of age at delivery and capable of giving informed consent. If the
mother had taken Lactobacillus rhamnosus supplements during pregnancy, they were excluded. Babies
were excluded if they were born prior to 37 weeks’ gestation, or if they had a major congenital anomaly,
hydrops fetalis, any immunodeficiency, a severe genetic skin disorder or a serious skin condition that would
make the use of emollients inadvisable.
Intervention
Skin care advice
Both the intervention and the control groups were given an infant skin care advice booklet that reflected
current guidelines.201 The guidance advises parents to (1) to avoid soap and bubble bath, (2) use a mild,
fragrance-free synthetic cleanser that has been designed specifically for babies, (3) avoid bath oils and
additives, (4) use a mild, fragrance-free shampoo designed specifically for babies and avoid washing the
suds over the baby’s body and (5) avoid using baby wipes when possible (see Appendix 3).
Emollients
Parents in the intervention group were offered a choice of three different emollients of different viscosities:
an oil, a gel/cream and an ointment.
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In the UK, the choices were sunflower seed oil (William Hodgson and Co.), Doublebase gel, which contains
liquid paraffin and isopropyl myristate, or 50 : 50 white soft paraffin/liquid paraffin (commonly known as
’50 : 50’ ointment).
In the USA, Cetaphil® Cream (Galderma Laboratories) was offered instead of Doublebase gel and
Aquaphor® Healing Ointment (Eucerin®) instead of 50 : 50 ointment (Table 3). Research nurses provided
samples to help parents make their choice and changing emollient was permitted during the study.
Sunflower seed oil offered parents a ‘natural’ product and was chosen over olive oil because of evidence
that olive oil can harm the skin barrier owing to the high levels of oleic acid.202 Therefore, a sunflower
seed oil with low oleic acid content (25%) and high linoleic acid content (64%) was used in this study.
Doublebase gel or Cetaphil cream were offered because they are popular with parents in eczema clinics.
The 50 : 50 ointment or Aquaphor Healing Ointment were offered because some parents prefer a heavier
emollient. None of the emollients offered contain sodium lauryl sulfate because this emulsifier has been
shown to adversely affect the skin barrier.203
Parents were asked to apply the emollient to the baby’s entire body surface, with the exception of the
scalp and nappy area if preferred, starting as soon as possible after birth (within a maximum of 3 weeks)
and continuing until the infant was 6 months of age. Instructions were to apply the emollient in gentle
downwards strokes in the direction of the hair growth at least once a day and always after a bath.
The concomitant use of probiotic supplements containing L. rhamnosus was discouraged during the study.
Outcomes
The primary outcome for this pilot study was the proportion of eligible families who approached the study
team who were willing to be randomised.
Secondary outcomes were:
l proportion of families eligible for the trial
l proportion of families accepting the initial invitation to participate
l percentage of early withdrawals
l cumulative incidence of eczema at 6 months
l age at onset of eczema and the proportion which are transient cases
l incidence of emollient-related adverse events
l proportion of families who found the interventions acceptable
l reported adherence with intervention
l amount of contamination in the control group as a result of increased awareness
l success of blinding of the assessor to the allocation status.
Filaggrin gene mutation testing was performed by the laboratory of Irwin McLean evaluating for the four
most common mutations (R501X, R2447X, 2282del4, S3247X) using Taqman® allelic discrimination assays
(Thermo Fisher Scientific Inc., Waltham, MA, USA), as described previously.204
An adaptation of the validated UK Working Party Criteria131 was used to measure new cases of eczema
(see Defining a new case of eczema: a systematic review). These adaptations were a reduction in the
TABLE 3 Choices of emollients offered to parents in pilot study
Emollient type UK USA
Oil Sunflower seed oil
Cream/gel Doublebase gel Cetaphil cream
Ointment 50 : 50 ointment Aquaphor Healing Ointment
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duration of presence of symptoms from 1 year to 4 weeks and reflect the distribution pattern of the signs
and symptoms of eczema in this young age group.
A history of an itchy skin condition for at least 2 days a week for the past 4 weeks plus three or more of:
1. A history of a rash in the skin creases (folds of elbows, behind the knees, fronts of ankles or around
the neck), forearms or lower legs. Symptoms must have been present for at least 1 month either
continuously or intermittently unless a topical anti-inflammatory therapy for symptom relief was
required. If so, symptoms may have been present for a shorter duration.
2. A personal history of asthma or hay fever (seasonal allergic rhinitis) or a history of atopic disease in a
first-degree relative.
3. A history of a generally dry skin since birth.
4. Visible flexural eczema as defined by a photographic protocol and/or visible eczema on the forearms or
lower legs with absence of axillary involvement.
Visit schedule and randomisation
The duration of this trial was 6 months. Methods of identifying suitable families differed between the UK
and the USA. In the UK, families were usually identified and screened during pregnancy. After the family
had made contact with the study team and initial eligibility checks had been carried out by the co-ordinating
centre, the research nurse carried out the screening and consent visit, usually at the family home. The
baseline visit including randomisation then took place within 3 weeks of delivery, usually as a home visit. In
the USA, families were identified by research nurses visiting the postnatal wards each day and approaching
parents about the study directly. After giving parents time to consider the study, the research nurse returned
to the family to take consent and randomise.
Infants were randomised in a 1 : 1 ratio using random block sizes to either the intervention or control
group using a central web-based computer generated internet randomisation service provided by the
Nottingham Clinical Trials Unit (NCTU). The allocation list was held by the NCTU and concealed from trial
investigators and other trial staff. Allocation was only released to the research nurse by telephone once
eligible participants’ details were irrevocably entered into the online database by the co-ordinating centre
staff. Randomisation was stratified by the recruiting research nurse. In the case of multiple births, the first
born was the index child.
The research nurse contacted parents by telephone at 10 days and 6 weeks, with a face-to-face visit at
12 weeks (usually at home in the UK and as a clinic visit in the USA). This was then followed by a further
telephone call at 18 weeks and the final contact was a clinic visit at 24 weeks for an assessment by the
dermatologist or dermatology specialist nurse, who conducted a blinded assessment of the skin. In
addition to these scheduled contact points, parents were encouraged to contact the research nurse if they
had any concerns about the child’s skin. If parents reported symptoms of eczema, then an unscheduled
visit to the hospital to see the dermatologist was arranged so that presence of eczema could be confirmed.
Recruitment and setting
Recruitment took place in the UK and the USA between May 2010 and May 2011. In the UK, research
nurses were based in three acute NHS hospital trusts (Nottingham University Hospitals, Derby Hospitals and
United Lincolnshire Hospitals) and one GP surgery (The Surgery @ Wheatbridge, Chesterfield). In the USA,
the study recruited in Oregon Health & Science University Hospital (Portland, OR, USA).
In Nottingham, a research nurse was able to work solely on this study, whereas for the other centres, the
research nurses were involved in a number of different trials. Because this was a feasibility study, in the
UK, participating families were recruited via a number of different routes in order to test the success of
different strategies including invitation letters from GP, posters, leaflets, advertising and by involving health
visitors and community and hospital midwives.
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Blinding
It is not possible to blind parents in a trial of daily emollient application and it was anticipated that parents
would want to discuss their baby’s skin with the nurse. Therefore, the research nurses who conducted the
follow-up visits were not blinded to treatment allocation either. An independent outcome assessor who was
blinded to treatment allocation performed the skin examinations and diagnosis of eczema. This was usually a
dermatologist or a dermatology nurse specialist, although at the primary care site, this was a GP. The
effectiveness of blinding was examined by asking the independent assessor to report whether or not they
were aware of which group the family was in when they conducted the skin examination and, if unblinding
had occurred, the reason why. The statistician was blinded to treatment group until the analysis was complete.
Approvals
The study was given ethical approval by the Nottingham Research Ethics Committee (REC) in the UK
(reference 09/H0407/43) and the Institutional Review Board at Oregon Health and Science University in the
USA, and approved by all participating institutions. The trial was registered at Current Controlled Trials
(ISRCTN84854178) and ClinicalTrials.gov (NCT01142999).
Sample size
This was a pilot study and, therefore, not powered to establish clinical effectiveness of the intervention.
The sample size was dictated by the time and resource available. One hundred families would provide an
estimate within 10 percentage points for a 95% CI of the proportion willing to be randomised, assuming
between 40% and 60% were willing to be randomised.
Data analysis
The primary clinical end point was the week 24 cumulative incidence of doctor-diagnosed eczema.
Infants were classed as having developed eczema if either the investigator or another medically qualified
person (e.g. a GP) judged that the infant had eczema on examination at any point during the 24-week
intervention period.
The primary clinical end point analysis was conducted on an intention-to-treat (ITT) basis using a complete
case approach. Multiple sensitivity analyses were performed for the primary clinical end point.
1. Missing data were imputed for infants with missing week 24 skin examination data because they were
either lost to follow-up or withdrew during the 24-week intervention period (for reasons other than
developed eczema). The following imputations were performed:
i. Multiple imputation. First, a logistic regression model was created which included the strongest
known predictors for eczema derived from a review of the literature. This model included filaggrin
status, centre, family history of atopic disease and the assigned intervention group. Variables were
then selected for the imputation based on the smallest Akaike information criterion.
ii. All those with missing data assumed to have developed eczema.
iii. All those with missing data assumed to have NOT developed eczema.
iv. All those with missing data in emollient arm assumed to have developed eczema and all those in the
control arm assumed to have NOT developed eczema (worst case).
v. All those with missing data in control arm assumed to have developed eczema and all those in the
emollient arm assumed to have NOT developed eczema (best case).
2. Excluding any non-confirmed cases of eczema (i.e. not diagnosed by a study investigator).
Results
The combined results for the UK and USA participants are presented here for each outcome. However,
owing to methodological differences between the UK and the USA, particularly around recruitment
methods and emollient choices, the UK data (used to inform the design of the main UK-based RCT) are
also presented separately.
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Baseline characteristics
The baseline characteristics were broadly balanced across the two groups for eczema risk factors apart
from filaggrin mutation status (Table 4).
Willingness to participate
The primary outcome of this pilot RCT was to determine the proportion of families willing to participate in
a randomised trial of emollients for the prevention of eczema. A total of 295 families met the eligibility
criteria, of which 124 (42%) were willing to be randomised, 64 to the intervention group and 60 to the
control group as shown in Figure 5. Recruitment took place in five centres (Table 5).
TABLE 4 Baseline characteristics
Characteristic Total (n) Control, n (%) Emollient, n (%)
One parent with eczema 122 59 (51.0) 33 (52.0)
Both parents with eczema 122 59 (9.0) 63 (5.0)
Any FLG mutation 95 8 (17.8) 13 (26.0)
FLG heterozygous 95 6 (13.3) 13 (26.0)
FLG homozygous or compound heterozygous 95 2 (4.4) 0 (0.0)
Normal delivery 121 42 (71.2) 47 (75.8)
Delivery by caesarean 121 17 (28.8) 15 (24.2)
Multiple births 124 0 (0.0) 1 (1.6)
FLG, filaggrin.
Allocated to intervention
(n = 64)
Allocated to control
(n = 60)
Excluded
(n = 306)
• No history of atopy, n = 90
• Did not meet other inclusion, n = 45
• Not interested or unable, n = 171
Completed study
(n = 55)
Completed study
(n = 53)
Assessed for eligibility
(n = 430)
Randomised
(n = 124)
Lost to follow-up
(n = 5)
Discontinued study
(n = 4)
• Family illness, n = 2
• No reason given, n = 2
Lost to follow-up
(n = 4)
Discontinued study
(n = 3)
• Too busy, n = 1
• Moved out of area, n = 1
• No reason given, n = 1
FIGURE 5 Patient flow in UK and US study populations (combined) for pilot emollient study.
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In the UK, willingness to participate was higher than the overall study average. One hundred and sixty-eight
families enquired about the trial, of which 121 were eligible after screening during pregnancy (Figure 6).
Three families were subsequently not eligible owing to post-delivery exclusions. Of the 120 eligible families,
78 (65%) were randomised. Six families (5%) declined to participate after the baby had been born, despite
agreeing to participate during pregnancy. The reasons given were that wider family circumstances meant it
was no longer practical to take part or that they had changed their mind about being willing to be randomly
allocated to either group.
The most common reason for excluding families at screening in the UK was that the baby was due to be
born after the end of the planned recruitment period (n = 13), but this was only an issue towards the later
part of the study as the deadline for randomisation approached. Seven (4%) families in the UK were
excluded at screening because of a lack of family history of atopy.
Withdrawal rates
A total of 16 participants withdrew from the trial (12.9%); nine from the intervention arm and seven from
the control arm. Nine out of the 16 withdrawals were lost to follow-up.
In the UK, the withdrawal rate was lower than the overall rate, with six (8%) participants withdrawing from
the trial. Two participants were lost to follow-up after moving away from the area, three withdrew from the
trial because of family circumstances or illness and one declined to give a reason for leaving the trial.
Incidence of eczema at 6 months
A statistically significant protective effect was seen with the use of daily emollient on the cumulative
incidence of eczema at 6 months of age (Figure 7), with a relative risk reduction of 50% (RR of 0.50,
95% CI 0.28 to 0.90; p = 0.017). Sensitivity analysis using a multiple imputation approach for missing data
from the 16 participants who withdrew or were lost to follow-up showed a similar protective effect of
emollient therapy as the complete case results with an OR 0.31 (95% CI 0.13 to 0.75; p = 0.01). No effect
modification was seen when results were stratified by filaggrin mutation status.
Incidence of emollient-related adverse events
Three superficial cutaneous infections occurred in each group, all considered mild in nature. There were no
reports of irritant or allergic contact eczema.
Acceptability of the intervention
To inform the decision regarding which emollient(s) to include in the main RCT, parents were offered a
choice of emollient in this pilot. The most popular choice in both the UK and the USA was the cream/gel
formulation, chosen by 43 (67.2%) of families (Table 6). Only a small number opted for the ointment,
with just under one-quarter choosing the oil. The percentages choosing each type of emollient were very
similar in the USA and the UK (data not shown).
TABLE 5 Number randomised at each centre
Country Centre Setting Control Emollient Total
UK Chesterfield General practice 2 0 2
Derby Hospital 10 15 25
Nottingham 21 20 41
Lincoln 4 6 10
USA Portland, OR 23 23 46
Total 60 64 124
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Families approached the study team
(n = 168)
Eligible families
(n = 120)
Randomised
(n = 78)
Completed 6-month study
(n = 39)
Completed 6-month study
(n = 33)
Eligibility unknown
(n = 12)
Eligible but not willing to participate 
after pre-screening during pregnancy
(n = 36)
Eligible but not willing to participate 
once baby was born
(n = 6)
Not eligible after pre-screening
during pregnancy
(n = 33)
• No atopy in family, n = 7
• Baby due after recruitment period, n = 13
• Language barrier, n = 4
• Other reason, n = 9
• Premature delivery, n = 2
• > 3 weeks elapsed since delivery, n = 1
Not eligible owing to post-delivery criteria
(n = 3)
Skin care advice only
(n = 37)
Skin care advice PLUS emollient
(n = 41)
• Received emollient, n = 41
• Did not receive emollient, n = 0
• Family problems/illness, n = 2
Withdrew 
(n = 2) • Lost to follow-up before skin exam, n = 2
• Family problem/illness, n = 1
• Reason not given, n = 1
Withdrew 
(n = 4)
FIGURE 6 Patient flow in UK pilot emollient study.
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FIGURE 7 Cumulative incidence of eczema at 6 months in pilot emollient study (RR 0.50, 95% CI 0.28 to 0.90; p= 0.017).
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The main reasons that the parents in the UK gave for choosing Doublebase gel were that it absorbed well
and was not too greasy. Families chose sunflower seed oil mainly because it was a ‘natural product’ or
because they also wanted to use if for baby massage. Some preferred the heavier feel of the 50 : 50
ointment. All reported that the emollient was ‘acceptable’ and none of the families withdrew from the
study because they did not like the emollient.
Reported adherence with intervention
Parents reported good adherence to the intervention, with > 75% of parents in both countries applying
the emollient daily throughout the intervention period (Table 7).
Contamination of the control group
The amount of emollient use by the control group during the 6-month intervention period was measured
by asking parents whether or not they had regularly applied anything to their baby’s skin and extracting
any emollients from the answers given. To reflect the nature of the intervention, contamination was
defined as regular, generalised application of emollient for reasons other than the treatment of cradle cap,
nappy rash or eczema. Eight control group families used emollients in a way that met this definition,
making the overall contamination rate for the trial 8 out of 60 (13%).
In the UK, the contamination rate of the control group was lower, with only 3 out of 37 (8%) meeting
our definition. None reported using emollient bath oils other than for the treatment of eczema. A high
proportion of families reported using moisturisers in the weeks immediately following delivery and prior to
being randomised into the trial (33/78, 42%). This was mainly due to community midwives and health
visitors promoting the use of moisturisers for newborn baby dry skin.
Success of blinding of the assessor to the allocation status
A total of five skin examinations were carried out by an assessor who was aware which group the infant was
in (all in the UK). In four of these cases, the infant had already been diagnosed with eczema and the only
person available to perform the skin examination was already aware of this, having previously treated the
infant. One family was not able to bring the child into hospital for an independent assessment so the research
nurse, who was aware of the treatment allocation, visited the family home to conduct the skin examination.
TABLE 6 Emollient preferences of parents in the intervention group
Emollient type UK USA n (%)
Oil Sunflower seed oil 15 (23.4)
Cream/gel Doublebase gel Cetaphil cream 43 (67.2)
Ointment 50 : 50 ointment Aquaphor Healing Ointment 6 (9.4)
Total 64 (100)
TABLE 7 Adherence of the emollient group to the intervention
Emollient use Week 6, n (%) Week 12, n (%) Week 18, n (%) Week 24, n (%)
None 0 (0.0) 0(0.0) 1 (1.8) 0 (0.0)
1–2 days per week 1 (1.9) 0 (0.0) 1 (1.8) 3 (5.6)
3–4 days per week 4 (7.4) 5 (9.1) 5 (8.8) 5 (9.3)
5–6 days per week 7 (13.0) 8 (14.6) 7 (12.3) 2 (3.7)
Every day 42 (77.8) 42 (76.4) 43 (75.4) 44 (81.5)
Total 54 55 57 54
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Recruitment
In the UK, a number of different recruitment strategies were tested in order to establish the most effective
methods for recruiting and retaining families for the main trial (Table 8). The highest number of enquiries
was from families who had received a letter from their GP. Participating surgeries invited all pregnant
women of > 12 weeks’ gestation who were registered with their practice. The 59 enquiries were
generated from 935 letters sent out by 21 GP surgeries. A high proportion of enquiries also came from
parents who had seen posters about the study in hospital, usually in the antenatal waiting rooms. Several
other recruitment methods produced a smaller number of enquiries including newspaper advertising,
hospital and community midwives, health visitors and antenatal classes.
In the USA, a different approach was taken to recruitment and a single method was employed. The research
nurses visited the post-natal wards each day and approached mothers about the study. After being given
sufficient time to consider their participation, they were screened and randomised while in hospital.
Discussion
Implications for the main randomised controlled trial: feasibility outcomes
Willingness to participate A high proportion of families were willing to participate in this study, indicating
that a trial of emollients for the prevention of eczema in babies is feasible. In the UK, screening took place
during pregnancy but randomisation took place after the baby was born because of concerns that families
might have changed their mind about participating in the interim leading to a high withdrawal rate. The
results showed that the number of families who declined to participate after the baby was born despite
having previously consented to take part at screening during pregnancy was low. However, when combined
with the need to exclude babies who do not meet post-delivery eligibility criteria, randomisation prior to
delivery in the main RCT would result in an unacceptably high post-randomisation drop-out rate. Therefore,
randomising after delivery remains a better option. The retention rate in the study was high, but it is clear
that for the main RCT all efforts must be taken to keep in contact with families who move out of the area.
TABLE 8 How families found out about the pilot study in the UK
Where families found out about the study Number of enquiries generated (%)
Received invitation from GP 59 (35.1)
Responded to poster in the hospital 34 (20.2)
Responded to advert in local newspaper 18 (10.7)
Identified in a dermatology clinic 8 (4.8)
Responded to poster in a public place 7 (4.2)
Midwife or health visitor mentioned study 7 (4.2)
Publicity via eczema patient support group 6 (3.6)
Responded to poster in GP surgery 3 (1.8)
Study mentioned in an antenatal clinic or class 3 (1.8)
Picked up leaflet in hospital 2 (1.2)
GP mentioned study 2 (1.2)
Other 3 (1.8)
Not known 16 (9.5)
Total number of enquiries 168 (100.0)
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Recruitment in the UK Among the UK recruiting centres, the highest recruitment rates were reported
in those supported by a nurse who was solely dedicated to this particular study. The employment of
dedicated research nurses in the main RCT should therefore be considered. The number of willing and
eligible families per GP surgery is too low to consider GP surgeries as recruiting centres; they should
instead be involved as patient identification centres (PICs). Pregnant women should be targeted when they
visit for antenatal care as this covers all surrounding practices.
The purpose of including several recruitment strategies in the UK was to identify methods that would be
transferable to a large national RCT. To judge the effectiveness of each strategy, the number of enquiries
generated was considered alongside the time and costs involved. Displaying posters in the hospital is
cheap and takes very little time. In this trial, posters in the antenatal clinic waiting rooms proved an
effective recruitment strategy. Virtually all pregnant women attend the hospital antenatal clinic for scans
during pregnancy and are likely to be thinking about the baby during these visits. Another effective
approach was to ask research-active GP practices to search their databases for pregnant women and send
out postal invitations with the study team contact details. This was done in conjunction with the Primary
Care Research Network (PCRN) East Midlands and South Yorkshire. Although there are administrative costs
associated with this process, practices that work with PCRN East Midlands and South Yorkshire are well
rehearsed in conducting this type of recruitment activity and it proved to be the most successful way of
recruiting pregnant women for this trial.
The time needed by staff at the co-ordinating centre to field the enquiries from families responding to
posters and invitation letters should not be underestimated. To minimise the time spent screening ineligible
families, all adverts, leaflets, posters and invitation letters included the statement that at least one family
member had to have (or have had in the past), eczema, asthma or hay fever. To ensure this simple
message was not lost, the only other eligibility criteria included in the publicity material was the need to
be pregnant (or have very recently delivered, depending on the location of the poster). This approach
was successful, with only a few enquiries received from families without a history of atopy. In fact, the
most common reason for ineligibility was that the baby’s due date was past the end of the scheduled
recruitment period. This was unavoidable when parents approached the study team towards the end of
the recruitment period, but this reduction of eligible families as the trial nears the end does need to be
taken into account in future trial planning.
Media advertising in newspapers generated a reasonable number of enquiries but it is costly compared
with other recruitment methods and did not result in a sufficiently high number of enquiries to justify the
costs involved. Asking midwives and health visitors to inform families about the study did not prove to be
an effective recruitment strategy. Despite the study nurses spending time explaining the study, the
feedback from the midwives and health visitors was that they did not have the time in their current
workload to pass on this information to families.
At one centre, research midwives were able hand out leaflets to all women in hospital after delivery,
but this was clearly not a good time to approach parents in the UK as this generated very few enquiries.
Recruiting during pregnancy allowed families more time to consider the study properly, rather than
immediately post delivery, which can be a hectic time with lots of new information being given to parents.
In fact, in the USA, there was a higher withdrawal rate and lower adherence when mothers were recruited
during the immediate postnatal period.
The recruitment strategies tested in the UK required the families to be sufficiently motivated to actively
contact the study team and this may have also contributed to the high retention rate. Actively recruiting
families, as took place in the USA centre, would also have large cost implications for the main RCT
because it is time-consuming and requires a research nurse to spend long periods of time visiting antenatal
and postnatal departments to speak directly to families.
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Occasionally, families in the UK did contact the study team after their baby was born, usually because they
had seen a poster. Providing it was possible to randomise them within 3 weeks of delivery, they were eligible
to participate. However, because this was reactive, it was less efficient for research nurses in planning their
workloads, so efforts should remain focused on recruitment during pregnancy for the main RCT.
Intervention This pilot RCT provided information on whether or not parents would be prepared to
adhere to the intervention of once-a-day all-over body application of emollient to their baby for the first
6 months of life. The high adherence rate, positive feedback from parents regarding acceptability of the
emollient, and the fact that no withdrawals were owing to the emollient, strongly suggest that a large RCT
of this intervention is feasible. Some parents reported that their baby became upset when the emollient
was applied in the early weeks but they were prepared to continue with the intervention as this was
probably due to the baby being undressed rather than the application of the emollient itself. Adding this
to the skin care guidance would probably help parents as they would know this is a normal response in
the early weeks. There was a clear signal from the choices made by parents and reasons given that a
cream/gel formulation should be offered in the main RCT.
Contamination of the control group There was concern that simply finding out about the potential for
emollients to prevent eczema would mean parents applying emollients to their baby regardless of which
group they are in. Emollients are easy to obtain without prescription and are relatively cheap and so a high
level of contamination in the control group was a real possibility. Two approaches were taken to minimise
contamination of the control group: (1) presenting a balanced view in the participant information leaflet
and explaining that it was not yet know if the intervention was effective and (2) minimising resentful
demoralisation by avoiding the term ‘control group’ and instead referring to the intervention and control
groups as the emollient group and the skin care group, respectively. The reported level of contamination
was low, meaning that it should be possible to include a control group who are asked to refrain from
using emollients in the main RCT.
Blinding The low levels of unblinding seen here suggest that in this model it is possible to include a
blinded assessment of eczema status by including independent assessors. However, this proved to be an
inefficient way to conduct the study. Even in centres where there were two or three staff available to
perform the skin examinations, it was often very difficult and time-consuming for the research nurses
to co-ordinate a time that suited busy families and dermatologists. Therefore, although blinding of the
outcome by using an independent assessor was possible, a better option for the larger main RCT would be
blinded research nurses performing the skin examination and diagnosis of eczema at the family home.
This would require an increase in staffing levels at the co-ordinating centre to carry out interim contact
with families to ensure that the research nurses remain blinded.
Differences in the design of the pilot and main randomised controlled trial
As the design of the main RCT has been refined, differences between the pilot RCT and main RCT have
inevitably arisen. The main differences are a longer intervention period (12 months rather than 6 months),
follow-up to 2 years rather than 6 months to ensure true eczema is being measured, and less frequent
contact with families to ensure the study is pragmatic and to protect the blinding of the research nurses to
carry out the skin examination for the primary outcome at 2 years. These may adversely affect the retention
rates so measures need to be in place to compensate for this. In addition, the pilot RCT families have been
followed up to 2 years of age, so analysis of these data will be helpful in anticipating any problems.
Although recruitment methods were adequate, the subsequent main RCT should reflect trends such as the
use of software designed to operate on mobile devices (‘apps’), the increased ownership of smartphones
and the use of media outlets other than newspapers such as websites and online groups aimed at
pregnant women.
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Incidence of eczema: clinical outcomes
This pilot RCT provides the first randomised evidence that daily full-body emollient application from birth can
prevent eczema. The results were in line with a previously published open-label pilot study that showed a
reduction in incidence of eczema.47 The emollient therapy did not cause significant adverse effects.
Emollients are first-line therapy for the management of established eczema. The exact mechanisms by which
emollients exert their effects are not completely understood, but it is possible that emollients correct
subclinical skin barrier dysfunction by improving skin hydration and, thus, preventing skin dryness and
cracking. This may be enough to stop irritants and allergens, which can initiate inflammation and an allergic
response. In addition, both human and mouse studies suggest skin barrier improvement may prevent IgE
sensitisation191,205,206 and, if so, this approach may also prevent allergic asthma and food allergy.
Strengths of this pilot are the RCT design, blinded outcome assessment and external validity of studying the
intervention in two countries and several centres. The major limitation is that the primary objective was to
assess feasibility and so the study was not powered to demonstrate clinical effectiveness. This focus on
feasibility also meant that we included only a relatively short follow-up period of 6 months, although
families are being followed up by postal questionnaire. Long-term follow up is crucial for any future RCTs of
this promising prevention strategy. Although the study was broadly balanced with respect to most baseline
factors, there were more infants with filaggrin mutations in the emollient group than the control group.
However, this is highly unlikely to explain the treatment effect; in fact, any effect would be to minimise the
effect of the intervention because it is thought that those with mutations are more likely to develop eczema.
Future research will require RCTs of much larger cohorts of infants to confirm these results and to
determine whether or not filaggrin genotype modifies the effect of therapy.
Conclusion
This pilot study has shown that a RCT of emollients for the prevention of eczema in babies is feasible and
that emollients as an intervention to prevent eczema look promising. These results have been used to
inform the design of a definitive RCT (see Proposal for a randomised controlled trial to determine whether
or not emollients can prevent eczema development).
Choosing an emollient for the main randomised controlled trial
Introduction
The intervention in any prevention study needs to be highly acceptable to participants, otherwise there
is a high risk of poor adherence and low-quality data. Therefore, parental acceptability of the emollient is
a particularly important issue for the main RCT. The pilot RCT clearly showed that parents preferred a
cream/gel emollient rather than an oil or ointment. There is a lack of evidence regarding the effect of
many of the commonly used emollients on the skin barrier, although it is reported that some emollients,
including aqueous cream and olive oil, can adversely affect the skin barrier.202,203 To inform the decision on
which emollient(s) should be included in a large definitive RCT of emollients for preventing eczema, further
data on the emollients were required.
Therefore, we undertook a UK parent preference study of potentially suitable emollients and the two most
popular emollients were taken forward to undergo a series of tests to assess their effect on skin barrier function.
Choice of emollients to be included in the preference study
To avoid emollients with ingredients known to be potentially harmful, we excluded emollients that
contained the emulsifier sodium lauryl sulfate, as this has been shown to damage the skin barrier.203
We also avoided emollients that contain parabens or protein residue that could result in sensitisation (oat,
soya or plant oils) which excluded some popular emollients, for example Aveeno® (Johnson & Johnson Ltd)
as it contains oatmeal. We excluded spray emollients as they contain propellant, the effects of which on
the skin barrier are not understood, and formulations containing special additives, such as ceramides,
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because they are relatively expensive. The following four emollients were chosen: Doublebase gel,
Diprobase cream, Oilatum® Junior cream (Stiefel, GlaxoSmithKline Consumer Healthcare), and Diprobase
ointment (Bayer Plc). Diprobase cream and Oilatum Junior cream both contain the emulsifier cetostearyl
alcohol, which is a commonly found in emollients, and its inclusion in the main RCT would permit some
degree of generalisation across other emollients. Doublebase gel, which was popular in the pilot RCT,
contains isopropyl myristate as the emulsifier. Diprobase ointment absorbs quite well relative to other
ointments so was included.
Parent emollient preference study
Methods
A group of twenty parents who had taken part in the pilot RCT were given small samples of Doublebase gel,
Diprobase cream, Oilatum Junior cream and Diprobase ointment (in a tube) and asked to rank them in order
of preference. The two most popular emollients would then be taken forward into the mechanistic studies.
Results
Nineteen out of 20 (95%) parents responded with their preferences. The most popular two choices were
Doublebase gel and Diprobase cream (Table 9) and so these would be taken forward to the skin
barrier study.
Effects of emollients on the skin barrier function
Methods
Doublebase gel and Diprobase cream were chosen for comparison based on the parent preference data.
Two cohorts of volunteers with a previous history of eczema (having a predisposition to a defective skin
barrier, but no active signs of eczema for 6 months) were recruited. The first cohort comprising 18 volunteers
(14 were female and the mean age of all 18 volunteers was 29 years± 8 years) treated the volar side of one
forearm with two fingertip units of Doublebase gel, and the other forearm with no treatment (untreated
control), twice daily for 4 weeks (the site was determined at random for each subject). The clinical (dryness)
and biophysical properties of the test sites were determined before and after the 4-week treatment regimen
to ascertain the effect of the emollient. The biophysical parameters included transepidermal water loss (TEWL)
to determine skin barrier function, capacitance (an indirect measure of stratum corneum hydration) and skin
surface pH. In addition, the restoration of TEWL following tape-stripping was measured as an indicator of the
effect of the emollients on skin barrier recovery. The second cohort, comprising 19 volunteers (14 were
female and the mean age of all 19 volunteers was 33 years± 2 years), undertook a similar regimen using
Diprobase cream instead of Doublebase gel.
Results
A 4-week treatment regimen with either Doublebase gel or Diprobase cream did not affect skin barrier
function (as indicated by unchanged TEWL) or estimated stratum corneum thickness. Skin barrier recovery
following tape-stripping was unaffected by either treatment. Hydration was significantly improved
following treatment with both emollients. Measurements were collected 24 hours after the final
TABLE 9 Results of parent preference emollient study
Rank Emollient Number of parents ranking emollient as first choice
1 Doublebase gel 7
2 Diprobase cream 5
3 Oilatum Junior cream 4
4 Diprobase ointment (in tube) 3
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application, a necessity for determination of TEWL (primary measure). The sites treated with Doublebase
gel were on average 42% ± 5.1% more hydrated than the control sites, whereas for Diprobase cream the
increase was 14% ± 4.8%. It is possible that the difference in hydration could be due to a difference in
the duration of the test product is on the skin.
Skin treated with the emollients had a statistically significant increase in skin surface pH, with a mean
change of 0.4 ± 0.08 for Doublebase gel and 0.1 ± 0.05 for Diprobase cream, compared with the change
in pH of untreated skin, 0.1 ± 0.07 and –0.08 ± 0.05, respectively. Ideally, any topical product for treating
or preventing eczema should not affect pH, as skin pH is known to be increased during exacerbations
and is associated with skin barrier breakdown. However, the other biophysical parameters indicated no
evidence of clinically significant skin barrier breakdown.
In summary, neither Doublebase gel or Diprobase cream damaged the skin barrier. The results demonstrate
that either Doublebase gel or Diprobase cream, and by inference other simple emollients formulated with
isopropyl myristate or cetostearyl alcohol, are suitable interventions for an eczema prevention RCT.
Summary of emollient choice studies
These studies allowed us to identify two emollients, Doublebase gel and Diprobase cream, that are popular
with parents and do not damage the skin barrier and so can be recommended for use in the main RCT.
Summary of pilot studies
We have carried out a series of studies to enable a definitive RCT of emollients for the prevention of
eczema to take place.
A pilot RCT, which demonstrated that parents were willing to participate, willing to adhere to the emollient
regimen and found the intervention acceptable. Parents in the control group were prepared to refrain from
using emollients. The pilot study also provided useful insights into the best ways to recruit to a main RCT:
l Although not powered to detect a clinical difference, the pilot study showed a 50% reduction in the
chances of developing eczema in the emollient group (RR of 0.50, 95% CI 0.28 to 0.90; p = 0.017).
l A parent preference study of emollients showed that Doublebase gel and Diprobase cream were the
most popular choices with parents.
l The effects of these two emollients were then assessed for their effects on skin barrier function and
tests showed that they are suitable for inclusion in the main RCT.
The definitive RCT was funded by the NIHR HTA1 and started in November 2014.
Proposal for a randomised controlled trial to determine whether or
not emollients can prevent eczema development
Introduction
There is a growing interest in skin barrier enhancement as a means of preventing and treating skin disease,
and the window of opportunity to randomise a population to a ‘no emollient’ group will probably only last for
around 5 years. Uncontrolled studies claiming various benefits of expensive ‘barrier enhancers’ such as those
containing ceramide may make it difficult for parents to agree to being randomised into a study that includes a
group with no active intervention. The proposed definitive trial will provide clear and straightforward guidance
for health professionals about whether or not they should be recommending or prescribing emollients for
infants at risk of developing eczema. Long-term adherence to emollient use can be a problem; a study that
produces a clear answer may strongly influence prescribing habits and usage. Dissemination to parents and
relevant health-care professionals (HCPs) including midwives, health visitors, GPs and public health specialists
will be a key trial output.
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Aims and objectives
The aim of this RCT is to test the hypothesis that daily skin barrier enhancement with emollients in babies
at high risk of allergic disease will reduce eczema development.
The primary objective is to determine whether or not enhancing the skin barrier by daily emollient
application from birth for the first year of life can prevent the onset of eczema in high-risk infants, when
compared with a control group who are not told to apply daily emollients.
Our secondary objectives are to determine whether or not:
l any eczema preventative effect is sustained into later childhood
l eczema severity differs between the two groups
l the intervention can prevent the onset of other allergic diseases (asthma and allergic rhinitis)
l if effective, the intervention is cost-effective for the NHS.
Trial design
This is a pragmatic, parallel group, multicentre, assessor-blind randomised controlled primary prevention
trial (Figure 8). Participation in the main part of the trial will be 2 years in duration (from within 3 weeks of
birth until approximately the child’s second birthday). This will comprise a 1-year intervention phase,
followed by assessment of the primary outcome at 2 years. The children will then move into the long-term
follow up part of the trial, in which they will be assessed by questionnaire until they are 5 years old.
Participants and setting
Participants
Participants will be newborn babies at high risk of developing eczema (on the basis of having a parent or
sibling with current or previous doctor-diagnosed asthma, eczema or allergic rhinitis). Family history of
atopic disease is still the most consistent, most common and strongest risk factor for predicting the
development of eczema; the risk of a child developing eczema increases 1.5–4 times when there is a
family history of atopic disease.207,208 Recruiting centres will be chosen to ensure a representative range of
socioeconomic and ethnic group mixes to help with external validity.
Setting
This multicentre trial will be primarily research nurse-led and will take place in a total of eight centres.
There will be four main study sites (in Nottingham, Sheffield, Bristol and London), each with a part-time
trial-funded research nurse to recruit approximately 1000 families (250 per centre) over 2 years.
This is comparable with the recruitment rates achieved in the pilot study.
Approximately 30 centres in the UK expressed an interest in being involved with this trial, but to keep the
trial co-ordination manageable, we plan to only include a further four centres with Medicines for Children
Research Network (MCRN) and Comprehensive Local Research Network (CLRN) research nurses to recruit
Randomisation
Pregnancy Birth
Child’s first
birthday
Child’s second
birthday
Long-term annual
follow-up to
5 years of age
Intervention phase Non-intervention follow-upScreening
Secondary outcomes assessed every 3 months
Primary outcome
assessment at
2 years
FIGURE 8 Overview of design for RCT to determine whether or not emollients can prevent eczema development.
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the remaining 300 families. However, this high level of interest does mean that if recruitment is slower
than expected, we are able to add in further centres. We have an excellent track record of recruiting into
national trials in collaboration with CLRN/MCRN nurses.
We will recruit a cohort of pregnant women from the community for this prevention study. Our pilot study
recruited successfully, ahead of target and allowed us to refine our recruitment strategies. We will work
with the PCRN to identify GP surgeries to send invitation letters to pregnant women in their practice.
We will display posters advertising the trial in hospitals (particularly in antenatal areas and delivery suites)
and advertise in local media.
Eligibility criteria
Inclusion criteria
l Participant (i.e. the newborn baby) must have a parent or sibling with a history of eczema, allergic
rhinitis or asthma.
l Infant in overall good health.
l Mother at least 16 years of age at delivery and capable of giving informed consent.
Exclusion criteria
l Preterm birth (defined as birth prior to 37 weeks’ gestation).
l Sibling already randomised to this trial.
l Major congenital anomaly.
l Significant inflammatory skin disease at birth (except seborrhoeic eczema).
l Any immunodeficiency disorder or severe genetic skin disorder.
l Any condition that would make the use of emollients inadvisable or not possible.
Randomisation and blinding
The randomisation schedule will be based on a computer-generated pseudo-random code using random
permuted blocks of randomly varying size, created by the NCTU in accordance with their standard
operating procedure (SOP) and held on a secure University of Nottingham server. The trial administrator
will carry out the randomisation via a web-based system and alert the family as to which group they are in.
The research nurse will remain blinded throughout the trial, in order to carry out the blinded skin
examination at 2 years, but the family will be unblinded throughout.
Intervention
The intervention is daily application of emollient to the baby’s entire body surface area (BSA), including the
face, for the first year of life. The scalp and nappy area can be avoided if preferred. Our pilot study has
shown that parents found this intervention acceptable, were willing to adhere to this regimen and readily
adopted it into their daily routine.
Parents will be offered a choice of two emollients: Doublebase gel or Diprobase cream. This choice has not
been influenced to any degree by the manufacturers. They have been selected because our pilot work
showed that parents like these emollients and they are not harmful to the skin barrier. Furthermore,
they are easy to obtain and so lead to generalisable results. Both are readily available with or without
prescription, they are commonly used in the NHS for treating eczema and are not expensive ‘niche’
products. There are many other emollients with a similar formulation.
Control treatment
There is no placebo for the emollient in this trial. Instead, parents in the control group will not be advised
to use emollients. It is simply not possible to apply any product to the skin that is sufficiently similar in
ECZEMA PREVENTION WORK PROGRAMME
NIHR Journals Library www.journalslibrary.nihr.ac.uk
34
appearance to an emollient but that lacks any moisturising properties. This means that parents in the
intervention and control groups are unblinded, which is why our primary outcome measure is an objective,
assessor-blinded outcome to minimise information bias.
Skin care advice: both groups
As in the pilot study, parents in the intervention and the control groups will receive general advice on best
practice skin care for their baby in line with the NICE guidance on Routine Postnatal Care of Women and
their Babies.201 This will include avoiding harsh detergents, bubble bath and fragranced baby wipes and
ensuring that wash products are mild, unperfumed synthetic detergents formulated specially for babies.
Frequency of bathing and washing will be left to the discretion of the parents. Data on washing practices,
products used and bathing frequency will be collected and a multivariate regression analysis based on
the whole sample will be considered in order to investigate a possible interactive effect between those
washing products and emollient.
Outcomes
Primary outcome
The primary outcome will be the proportion of infants with a diagnosis of eczema measured by 1-year
period prevalence of eczema when the child reaches 2 years of age. Rationale: we will use standard
diagnostic criteria for those < 4 years of age (the UK refinement of the Hanifin and Rajka diagnostic criteria)7
which are: must have an itchy skin condition in the last 12 months, plus at least three of:
1. history of flexural involvement
2. history of a generally dry skin
3. history of atopic disease in a first-degree relative
4. visible dermatitis as per photographic protocol.209 These robust and validated criteria are applicable to a
range of ethnic groups.
They are commonly used to confirm diagnosis of eczema in treatment trials and are the most widely used
criteria for epidemiological studies.177 To reflect the chronicity of eczema that may vary across seasons,
the criteria refer to signs and symptoms present over the past year. A 1-year period prevalence at age
2 years has been chosen in order to exclude transient eczematous rashes that are common in the first year
of life, most of which are probably irritant (saliva and nappy) and not true AE.
Secondary outcomes
1. Parental-reported 2-year cumulative incidence of eczema according to the UK refinement of the Hanifin
and Rajka diagnostic criteria for eczema, not including the skin examination. Rationale: even though
eczema in the first year will contain more ‘noise’, an incident measure may still be appropriate to reflect
the ‘force’ of incidence as opposed to prevalent disease which may reflect factors of disease chronicity
as well as incidence.
2. Point prevalence of eczema on skin examination (visible eczema as per photographic protocol) at
2 years. Rationale: a blinded outcome measure that takes less than 1 minute to perform and might
reflect more persistent disease.
3. Time to onset of eczema (parental report of doctor diagnosis) and first topical corticosteroid
prescription. Rationale: to determine whether or not emollients can delay the onset of eczema.
4. Severity of eczema; if the child has been diagnosed with eczema, the Eczema Area and Severity Index
(EASI) will be carried out by the research nurse at 2 years and Patient-Oriented Eczema Measure (POEM)
scale completed by the parents at each contact point. Rationale: any reduction in severity would mean
significant health benefits and would reduce NHS costs.
5. Two-year cumulative incidence of parental-reported wheezing.177 Rationale: early wheezing has been
shown to be a predictor of allergies in later life.
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6. A within-trial cost-effectiveness analysis will be conducted from the perspective of the NHS at 2 years,
with a family perspective captured separately. Longer-term analysis will be conducted using economic
modelling as appropriate. Health-care resource use and costs will be collected regularly throughout the
trial and used to inform this analysis. Costs associated with both the emollient (estimated to be £60
per child) and other NHS care for the treatment of eczema will be collected. For the family perspective,
time off school and work will be monitored, along with expenditure on skin care products and other
eczema-related items. Rationale: to obtain an understanding of whether or not the proposed
intervention offers value for money in the NHS and for families.
7. Effect of the intervention on QoL will be assessed using the following scales:
i. parental/main carer health-related QoL at baseline and when the child is 2 years old, measured using
the European Quality of Life-5 Dimensions-3 Levels (EQ-5D-3L)
ii. Infant’s Dermatitis Quality of Life Index (IDQOL) at 2 years old.210 The IDQOL has been developed for
use in children < 4 years and has previously been used in economic evaluations of interventions
for eczema.211
iii. an eczema-specific instrument for capturing utility in children with eczema at 2 years212 – this scale
produces a utility score and has four health domains (activities, mood, comfort and sleep). The
difference in utility between the two groups will be estimated by taking account of the difference in
the number of children that develop eczema and any difference in eczema severity (children do not
have eczema at the point of randomisation). Subsequently quality-adjusted life-year (QALY) estimates
will inform the longer-term economic model based analysis. Rationale: to see whether or not any
benefits in disease frequency are accompanied by improvements in QoL for the child and families.
8. Incidence of possible adverse reactions to the emollient including skin infections, occlusion, folliculitis
and slipping owing to emollient use. Rationale: although extremely safe, a precise estimate of possible
adverse effects is essential to balance benefits and harms.
Saliva samples will be collected from all participants for DNA extraction to allow genotyping for the most
prevalent loss-of-function mutations in the gene encoding filaggrin. This will allow a stratified subgroup
analysis to test the hypothesis that individuals with one or more filaggrin null mutations show the most
significant reduction in AE incidence as a result of intensive emollient therapy.
Tertiary (long-term) outcomes
Long-term follow-up is important for a chronic disease like eczema. The main part of the trial, which
includes the primary and all secondary outcomes, assesses the infants up to the age of 2 years. These data
will be analysed and reported when complete. Children will continue to be followed up by questionnaire
at 3, 4 and 5 years old to determine:
l 1-year period prevalence of doctor-diagnosed eczema and parental-reported eczema using the UK
diagnostic criteria (without the physical signs for symptoms in the last year) at 3, 4 and 5 years old
l incidence of allergic rhinitis and asthma assessed by parental report of doctor diagnosis and parental
questionnaire at 5 years old
l severity of eczema at 3, 4 and 5 years old (POEM score)
l parental/main carer health-related QoL when the child is 3, 4 and 5 years old using EQ-5D-3L.
Study schedule and data collection
Screening, consent and randomisation
Screening will mostly take place during the third trimester of pregnancy, when consent will be obtained.
Once the family have notified the research nurse that the baby has been born safely, or the research nurse
has contacted the maternity unit to establish this, and eligibility is confirmed, randomisation will take
place. To ensure the research nurses remain blinded, the trial administrator will notify parents which group
they have been assigned to. The emollient will then be posted to parents along with a booklet and a web
link to a video demonstrating how to apply the emollient correctly. There is a need to start the intervention
soon after birth (within a maximum 3 weeks of delivery) because it is thought that the stratum corneum is
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not mature at birth and because imbalances in the immune system [Th1 vs. T helper cell type 2 (Th2) shift]
probably occur quite early at a critical period of development of the thymus gland.213,214
Screening after delivery
If parents become aware of the trial after delivery, then providing they can start within 3 weeks of birth,
they will be accepted onto the trial.
Assessment and follow up to 2 years old
Parents will be contacted by e-mail with secure web links for completion of questionnaires at 3, 6 and
18 months (or by post if no internet). Missing data and non-responders will be prompted by repeat e-mails and
post, with resource intensive telephone calls as the last option. They will receive a telephone call from the trial
administrator at 1 year and a home visit by the research nurse at 2 years. We will use the Medical Research
Information Service data to get updates on the child’s health status. Parents in both groups will be advised that
if the baby develops a skin problem at any point that they are concerned about then they should seek medical
care. Any treatment of eczema or other skin problems will be through the child’s GP. At the 2-year visit,
parents will be reminded not to reveal their allocation status to the research nurse until after the key skin
examination and questions have been entered for the primary outcome. Research nurses will be asked to
confirm their blinding status at the time of assessment. Table 10 shows details of the data collection schedule.
Long-term follow-up (when the child is 3, 4 and 5 years of age)
The long-term follow-up after the main trial of children at 3, 4 and 5 years of age will be conducted by
web-based and postal questionnaire directly to the parents to keep the costs of this data collection to a
minimum, while still obtaining key data on long-term outcomes.
Adherence
Parents in the intervention group will be asked at each contact how many containers of emollient they
have used and also to report whether or not they have applied the emollient every day, most days,
approximately every other day, once or twice a week or less than once a week.
Health economics
Within-trial analysis
Patient-specific data collected during the trial will be used. The incremental cost per eczema case
prevented, incremental cost per one point less improvement in IDQOL and incremental cost per QALY will
be estimated. As cost data are inherently skewed, bootstrapping will be used to estimate CIs around the
mean differences in costs and benefits.215 An incremental cost-effectiveness analysis will be performed
using accepted methods216 with data reported in a disaggregated way. Analysis of uncertainty will follow
recommended practice [with results presented as cost-effectiveness acceptability curves (CEACs)].
Longer-term model-based analysis
If emollient intervention is found to be effective at 2 years, a longer-term economic model will be
developed to model the economic costs and benefits of the intervention for a single birth cohort from birth
to 16 years, in order to better inform policy recommendations.
An economic evaluation conducted alongside a trial is likely to provide a conservative estimate of
cost-effectiveness because it captures only the short-term costs and benefits. Taking a longer time
perspective is particularly important for preventative interventions, as, although the costs are incurred early
(within this study in the first year of life) the benefits (if found) are likely to be felt over a number of years
and are likely to be underestimated in a within-trial analysis.
Using a combination of trial data, published data and expert opinion, a decision analytic model will be
developed, taking a NHS perspective. The model will be developed in accordance with current practice and
guidelines.215,217 Having identified the potential management pathway for the intervention, we will develop
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and verify the model structure (this will probably use a Markov chain approach). Future costs and benefits
will be discounted in line with recommendations. Analysis of uncertainty will be undertaken using
probabilistic sensitivity analysis with results presented as CEACs.
Statistical analysis
Analyses will be performed using the ITT approach. Patterns of missing data will be checked before
analysis and multiple imputations for missing outcomes will be considered when it is apparent. To test
efficacy of the intervention, difference in the primary outcome measured by the prevalence of eczema in
the past year at 2 years between the two arms will be compared using a 2 × 2 chi-squared statistic.
Sensitivity analysis for missing data treatment in the outcome will be conducted.
Analysis of secondary outcomes will follow the same ITT principle, missing data handling procedures and
descriptive analyses. Different methods will be used to test efficacy of the intervention for different type of
outcomes. The incidence of eczema or wheezing or atopy between trial arms will be compared by RR and
tested using statistic based on Poisson distribution. The t-test will be used for continuous outcomes such as
the severity score and some QoL measures. The Kaplan–Meier function and log-rank test will be used for
the time to onset of eczema. For the severity scores, a mixed model for repeated measures will be used to
test the mean difference and change trend over time in the two arms.
Baseline measurements including family history of eczema, maternal or paternal inheritance, sibling
eczema, pet exposure and filaggrin genotype mutations will be included as covariates in the primary and
secondary outcome analyses under two conditions.
1. If the baseline variables significantly differ between the two study groups, they will be included in
conditional logistic regression.
2. If missing outcomes show an association with baseline status and/or follow-up measures, we will
include baseline as well as follow-up data in repeated analyses in which such missing data are
automatically handled by the computation procedure for repeated measures that are available in
statistical software packages without losing statistical efficiency.
We will investigate whether or not post-randomisation variables differ between the intervention and control
groups. Variables found to show a statistically significant difference (p < 0.05) between study groups will be
included in multiple logistic regression analysis in which the treatment efficacy will be tested with adjustment
for those variables. It is estimated that the multiple logistic regression analysis can easily incorporate the four
expected covariates (use of emollients by the control group, breastfeeding, house dust mite reduction
measures and probiotic use) without loss of statistical efficiency and power. If post-randomisation variables
do not differ significantly between the study groups, then a simple chi-squared test will be used for testing
the treatment efficacy.
Detailed descriptive analysis of adverse effects or side effects will be conducted. Information on treatment
adherence will be summarised and possible impact on intervention effect in the primary and some
secondary outcomes will be investigated when it becomes necessary.
To investigate possible interactive effects between different washing products and practices (such as use of
bubble baths) with emollient on the outcomes, we shall first describe the types and percentage usage
of different washing products and practices will be described, and compared between the two groups.
A new covariate to reflect such usage, either as dichotomous measure or an ordinal category, would be
derived based on findings of descriptive analysis. The derived measure will be included in a multivariate
logistic model, together with the treatment indicator to see to what extent other wash product usage
might impact on the effect size of the treatment effect.
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In order to test the hypothesis that individuals with one or more filaggrin null mutations show the most
significant reduction in AE incidence following intensive emollient therapy, we will undertake a planned
subgroup analysis to examine the effect of filaggrin mutations on the primary outcome and some
secondary outcomes in multivariate regression analysis. We shall use Stata/SE 11.2 (StataCorp LP, College
Station, TX, USA) for the analyses.
Sample size
There are data available on which to base an accurate estimation of the control group event rate;
however, data on which to base the expected effect size are much more limited. A modified ITT analysis
(complete cases only) in our pilot study showed a 50% reduction [43.4% developed eczema in the control
group compared with 21.8% in the emollient group (OR 0.36, 95% CI 0.16 to 0.84; p < 0.0001)].
We have opted to assume a fairly conservative expected control event rate of 30%, rather than the
approximately 40% seen in our pilot study, as this is more in line with the published data in this high-risk
population. Our anticipated effect size is lower than that observed in our pilot study for five reasons:
(1) the shorter intervention period and close contacts with participants in the pilot study might have
enhanced treatment concordance, which would not be maintained in a national study with a longer
(12-month) duration of the intervention; (2) eczema was only assessed at 6 months in the pilot, which
might have included more transient cases; (3) it is possible that the halving of eczema in the pilot study
was simply due to a direct treatment effect of emollients concealing mild eczema, which would not
occur in a longer-term assessment at 2 years of age, when daily emollient application ceased at 1 year;
(4) short-term efficacy studies typically overestimate treatment effects when tested in large-scale national
trials with more heterogeneous populations and less research team contact; and (5) our participants will
come from a slightly more diverse socioeconomic and ethnic background than in our pilot study.
Based on a control event rate of 30% and a conservative expected relative reduction of 30%, that is, a
rate of 21% in the treatment group, with 90% power and allowing for 20% attrition, a total sample size
of 1282 babies is required (Table 11). The calculation was performed using Stata/SE 11.2.
Patient and public involvement
Throughout the development of this proposal, we have taken advice from parents of children with eczema.
We asked all parents for their feedback and opinion as part of the pilot study, as well as asking a smaller
panel of parents and eczema support groups about specific design issues as the project has developed such
as increasing the length of the intervention from 6 months to 1 year, including allergy tests and reducing the
number of face-to-face contacts. We have also had input from the Centre of Evidence Based Dermatology
patient panel in a workshop session dedicated to this project. Our parents have helped write the plain
English summary for this application and will continue to play a vital role throughout the life cycle of this
trial; we will include a parent on the Trial Steering Committee (TSC) and they will also help us to write and
review any documents and advice that will be given to parents, as they did for the pilot study.
TABLE 11 Sample size calculations by control event rate for eczema prevention study
Control event
rate (%)
Emollient
event rate (%)
Relative
reduction (%)
Absolute reduction
(i.e. point difference)
Number
per arm Total
Total with
20% attrition
25 21 16 4 2374 4748 5935
30 21 30 9 513 1026 1282
35 21 40 14 229 458 572
40 21 48 19 132 264 330
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Ethical arrangements
Ethics
We do not anticipate any issue with obtaining ethical approval for this study; the pilot study, which was
very similar in design, was approved with no major issues. Ethical and trust/primary care trust approvals will
be obtained before the study commences. There are a number of exclusion criteria that need to be
established before randomisation, which will necessitate checking the records of the infant and mother;
consent will be obtained to do this.
Risks and anticipated benefits
Emollients are widely used in babies in children and are generally very safe. However, it is possible the child
may have a local skin reaction to the emollient or that occlusion may lead to folliculitis or skin infections.
Babies will have slippery skin for a short time after the emollient is applied so parents/carers need to take
extra care when handling the baby at this time. Parents will be made aware of these risks in the participant
information and during the consent process, and incidence will be monitored throughout the trial.
We cannot guarantee any benefit as we do not know if this intervention is effective.
Informed consent
Written informed consent will be obtained from one of the parents before any study related procedure
is undertaken.
Research governance
The University of Nottingham will sponsor this trial, which will be run according to good clinical practice
and the University SOPs. An independent TSC and Data Monitoring Committee (DMC) will oversee the trial
as described in the application form.
Confidentiality of data
All participant data will be handled and stored in accordance with the University of Nottingham SOPs and
the Data Protection Act.218 Archiving of the data shall be for a minimum of 7 years after the date of any
related publication.
Potential sources of bias
We have thought carefully about measures to reduce potential for bias in this randomised trial. Selection
bias will be reduced by allocation concealment; a web-based randomisation system will be used into which
all data needed for randomisation are irrevocably entered prior to randomisation. Both groups will receive
equal contact to reduce performance bias. To minimise information bias, we will use an outcome assessor
(research nurse) who is blinded to treatment allocation for the primary outcome measure. Attrition bias will
be reduced by regular contacts with participants and by doing an ITT analysis. We will register the trial to
prevent any selective outcome reporting bias and we shall prevent publication bias by guaranteeing that all
results will be published in the public domain regardless of the direction of results.
Contamination of the control group is clearly a potential risk for this study and the effect would be to
diminish the estimation of the true magnitude of potential benefit. In an individually randomised study, the
patient information leaflet could, even if written in a neutral and balanced way, promote the perception in
the control group that emollients from birth are ‘good’ for preventing eczema. However, our pilot study of
124 families has allowed us to assess potential sources of contamination. We were open and honest with
parents and explained that we truly do not know whether or not emollients are beneficial. We showed that
the number of parents in the control group who frequently applied emollients to their baby was very low
(8%) and that it is possible to have a relatively clean control group in this type of trial. We plan to repeat the
approaches that were successful in the pilot and to introduce additional measures to help mitigate against
any potential contamination. We will actively monitor the rate and degree of contamination throughout the
trial. As indicated in our stopping criteria, if emollient use in controls exceeds 25% at 6 months, we will
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discuss the implications with the Data Monitoring and Ethics Committee and if necessary stop the trial on
their advice through the TSC.
Project timetable
The first 6 months will be for study set-up, then recruitment and intervention from months 7 to 30,
follow-up from months 19 to 54, analysis and first report generation for year 2 outcomes at months
55 to 60. Longer-term eczema, asthma and allergic rhinitis questionnaire outcomes at 5 years and final
report will be carried out at in months 61 to 96 (Table 12).
Patient and public involvement
Patient and public involvement (PPI) was an absolutely key component for this work package, particularly in
the pilot RCT work. We sought the opinion on the design of the pilot RCT from the National Eczema Society
and from several members of the Centre of Evidence Based Dermatology patient panel in a dedicated
workshop. The pilot RCT was designed to get essential advice from parents and carers with regard to the
components and interventions to be included in a full-scale RCT. As described in more detail in the sections
above, the key collaboration with patients and carers for this work package included allowing parents in the
pilot RCT to choose between three types of emollients (an oil, a cream/gel formulation and a grease-based
product) and establishing their reasons for the choice they made. A subsequent, more detailed, study with
20 parents was carried out to establish their preferences for different emollients and further advice on the
design of the definitive RCT was sought from a panel of parents who had taken part in the pilot RCT.
Patient and public involvement was a key aspect in determining the following outcomes of this
work programme.
l Confirming the prioritisation of the topic of eczema prevention by the willingness and enthusiasm to
participate in the pilot RCT, with good retention of participants and low usage of emollients in the
control group.
l Establishing that a cream/gel based emollient was widely accepted over other emollient types in a way
that could be incorporated into the busy routine of looking after a growing infant.
l Identifying that two emollients (Doublebase gel and Diprobase cream) were preferred over others in
the parental preference study.
l A smaller panel of parents who took part in the pilot study have advised the team on a number of
changes from the pilot to the main Barrier Enhancement for Eczema Prevention (BEEP) RCT application:
¢ increasing the length of the intervention from 6 months in the pilot to 1 year
¢ including skin prick tests
¢ reducing the number of face-to-face contacts with the nurses
¢ helping with the lay summary for the main BEEP grant application.
TABLE 12 Plan of investigation and timetable for eczema prevention study
Year 1 Year 2 Year 3 Year 4 Year 5
Set-up and approvals
Appoint staff and training
Recruitment and intervention
phase
Follow-up, data collection and
management
Analysis, write-up and dissemination
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Parents will continue to play a vital role throughout the life cycle of this trial; we will include a parent on
the TSC and they will also help us to write and review any documents and advice that will be given to
parents, as they did for the pilot study.
Summary and conclusions
Why is this research package important?
Too little attention has been paid to the possible prevention of eczema, which is so much more desirable
than allocating large resources to treating children with established disease and using treatments that only
provide symptomatic control. This work package has provided useful evidence to help inform parents and
policy-makers when making decisions about eczema prevention. To date, none of the currently tested
interventions has been shown to prevent eczema (with the possible exception of some strains of probiotics).
The work package has provided the research community with useful basic building blocks for identifying
uncertainties and for designing and conducting prevention studies in eczema, which this research team is
now taking forward. For example, in our systematic review of how incident (new) cases of eczema were
defined, in the 102 studies that met our inclusion criteria, the disease was either not defined at all, or an
inappropriate definition was used that required the disease to have been present for some time; by
definition, such a case is not a new one. There were almost as many disease definitions as there were
studies, making comparisons between studies almost impossible, thereby limiting the value of such
research. The same mistakes were repeated time after time because previously nobody had systematically
reviewed the area in its entirety in order to learn and progress.
Much research in the area of eczema prevention has been conducted in isolation and without taking heed
of previous research as summarised in systematic reviews and their overviews. There is a great potential for
progress on eczema prevention globally if there was greater international co-ordination in designing and
registering all relevant primary and secondary research and learning from the errors observed in the past.
This could be achieved without sacrificing the desirable independence of various research groups from
different countries around the world.
Undertaking a pilot trial prior to embarking on a large scale RCT of emollients was absolutely essential.
It was important to establish whether or not busy parents would wish to get involved in a study that
required them apply emollients daily to apparently healthy babies for 6 months. Furthermore, there was
concern that parents in the no-treatment control group would start applying emollients anyway because
we had alerted them to the potential of emollients preventing eczema. It was also crucial to explore
parental choices about emollients and to make sure that those chosen did actually do something to the
skin barrier. As it turned out, our pilot RCT showed that parents were willing to participate in such a study,
with good concordance with the intervention and with little evidence of contamination in the control
group. Our surveys of parents identified two popular emollients which, when subsequently tested, showed
satisfactory evidence of skin barrier enhancement, reducing the risk of testing ineffective interventions in
the definitive study. The fact that the pilot RCT showed a halving in the risk of developing eczema at
6 months needs to be tempered with caution as the study was not powered to show clinical benefit and
such a result may simply reflect a tendency of the emollients to mask very mild eczema. Nevertheless, the
signal has provided a powerful boost to justifying a definitive study, which started in November 2014.
Implications for clinical practice
Many guidelines recommend practices for the prevention of eczema development in children. For example,
the guidelines produced by the American Academy of Allergy, Asthma and Immunology219 recommend
interventions, such as exclusive breastfeeding for the first 4–6 months and a hydrolysed formula milk rather
than whole cow’s milk for those who are not breastfed. However, we did not find any strong evidence to
support such a stance and some evidence indicates that such approaches may actually increase the risk of
some allergic diseases such as peanut allergy.220 Although it is always tempting to give proactive advice to
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parents with personal or family experience of allergic disease wishing to prevent eczema and associated
allergies in a future child, our review suggests that there is no clear evidence that the commonly tried
strategies, such as dietary interventions or avoidance of allergens, achieve this. Breastfeeding is clearly best
for babies in terms of prevention of infections, nutrition and bonding, and mothers should be encouraged
to initiate and sustain breastfeeding when possible. Those many mothers who cannot or do not wish to
breastfeed should not feel pressure to do so because of the argument that breastfeeding reduces the risk of
eczema, as the evidence does not support this. Parents should feel free to do what is best for their child in
terms of breastfeeding, use of milk substitutes and introduction of solids, with appropriate HCP support.
Some evidence has emerged since our overview of prevention reviews, suggesting that administration of
probiotics could prevent eczema.221 However, most of these studies come from one group in Scandinavia
and their generalisability to a UK setting remains unclear, especially with regard to the best strain of
probiotics, whether or not they should be given during pregnancy as well as early life and for how long.
Until new primary research in the UK clarifies the role of probiotics for preventing eczema, their use cannot
be routinely recommended even though their adverse event profile appears relatively benign.
Implications for research
Systematic reviews of eczema prevention
Systematic reviews of eczema prevention continue to be done to a high standard by groups such as
those working in The Cochrane Collaboration. Nonetheless, our overview of systematic reviews for the
prevention of eczema should ideally be regularly updated so that HCPs, patients, policy-makers and
guideline developers continue to have a document in which they can examine all of the commonly tried
eczema prevention strategies. Those conducting systematic reviews and overviews of such reviews need to
take heed of the large variation in the way dietary interventions, allergen avoidance and probiotics delivery
can vary between studies. Care should be taken in judging whether or not such studies are sufficiently
similar to combine in a meta-analysis. The ideal standard comparator in future systematic reviews should
be normal care (no treatment). In the absence of a ‘no-treatment’ group, it is difficult to say whether or
not a lack of significant difference between the effectiveness of dietary interventions is owing to neither
being effective or both being effective. Systematic reviews need to use clear definitions of eczema and,
when possible, undertake subgroup analyses for those with true atopy (i.e. eczema plus sensitisation to
common allergens). Long-term outcomes, including disease severity, and other allergic diseases such as
asthma need to be included as important outcomes in such systematic reviews. Furthermore, future
systematic reviews on this topic should register the review plan on the Prospective Register of Systematic
Reviews (PROSPERO) database222 in order to reduce unwanted duplication of research.
Future randomised controlled trials of eczema prevention
The key implications of the work reported here for future RCTs of eczema prevention are straightforward.
l Ensure that the population targeted is clearly identified as being high risk (family history of allergic
disease) or normal risk (general population).
l Ensure that the intervention is sufficiently well described to permit others to replicate the study.
The study should clearly define whether the intervention was given prenatally, postnatally or both.
l The comparator for a prevention study should ideally be no treatment to clearly establish the
effectiveness of any prevention strategy.
l An incident case definition should not include lengthy disease chronicity as one of its diagnostic criteria.
l Care should be taken in diagnosing eczema confidently in the first year of life because many transient
forms of irritant and seborrhoeic eczema can occur in that period.
l Outcomes for prevention studies should ideally be measured up to 5 years after birth as initial
reductions in eczema incidence may be lost over time.
l Eczema severity should also be measured in such studies in order to ensure that the fraction of eczema
cases prevented are the clinically important ones.
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International collaboration on a ‘family’ of eczema prevention studies
We encourage others working on eczema/allergic disease prevention studies to contact this team so that
learning may be shared. This applies especially to interventions designed to prevent eczema through barrier
enhancement from birth, so that common outcomes can be used to permit meta-analysis within the
context of systematic reviews, or prospective meta-analysis if appropriate.
Future research recommendations
In addition to the specific lessons learned from reviewing the evidence of eczema prevention studies and
the pilot work discussed above, we recommend four research topics in no particular order:
1. An overview of all eczema prevention systematic reviews should ideally be undertaken every 5 years so
that policy can be informed by new research as it emerges.
2. A set of core outcome measures for all future eczema prevention studies should be agreed internationally.
3. Although we do not recommend further research into dietary interventions such as breastfeeding,
avoidance of allergens and delayed introduction of solids, which have now been researched for
40 years with no clear evidence of benefit, there is plenty of scope for more independent studies of
probiotics for prevention of eczema. These should clearly specify the strain used and allow separate
analysis of whether or not administration in the prenatal period offers additional benefit to
administration to infants in the postnatal period.
4. There are also many other important aspects of research needed in eczema prevention studies
using emollients such as comparing more refined ‘designer’ skin barrier enhancers with cheaper
petrolatum-based emollients, altering the duration and intensity of emollients in early life, combining
emollients with additional recommendations on bathing and education within a complex intervention
delivered to individual families or at a community level and, finally, conducting studies in both high-risk
(families with allergic disease) and low-risk general populations.
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Chapter 2 Eczema treatment work programme
Abstract
Introduction
Eczema [AE or atopic dermatitis (AD)] is the most common global cause of disability-adjusted life-years lost
owing to non-fatal skin diseases.
Methods
We sought to add value to the field of eczema research by:
l systematically reviewing all possible treatments of eczema in an overarching review223
l developing a database of all eczema RCTs
l developing core outcome sets for eczema trials
l prioritising future research in partnership with patients
l submitting an application for a new clinical trial.
Results
Our systematic review included 287 new RCTs in eight treatment categories. Our database of eczema RCTs
contains > 500 trials displayed in a user-friendly searchable interface. Uses have included an evaluation
of protocol registration and outcome reporting bias in eczema trials. Our core outcome set project
identified the four domains of symptoms, signs, QoL and long-term control. The research priority setting
partnership (PSP) identified 14 main uncertainties for future eczema research, including greater emphasis
on non-pharmacological interventions.
Conclusion
This work programme has provided an international platform for mapping the evidence for eczema
treatments and prioritising future research. Our application to the NIHR HTA programme for a national trial
on specialised clothing for eczema has been successful.
Content
This chapter describes a range of complementary projects relating to the treatment of eczema, for which
some navigation may be helpful for the reader.
As details of the epidemiology, prevalence and impact of eczema have been described in the earlier
chapter of eczema prevention (see Chapter 1), these details have not been included again here.
Details Comment
Scoping systematic review of eczema treatments This chapter provides an overview of a large overarching scoping
systematic review of all eczema RCTs and systematic reviews. The full
report is published as a separate report223
The Global Resource of EczemA Trials database Describes the development of an online, searchable database that
includes all RCTs and systematic reviews of eczema treatments. This
resource is intended to reduce duplication of effort in searching for
research evidence and should be particularly helpful for systematic
reviewers and guideline writers
Validation of the Global Resource of EczemA Trials
database
Summary of validation work to establish the sensitivity and specificity
of the GREAT database for identifying all relevant evidence
DOI: 10.3310/pgfar04180 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 18
© Queen’s Printer and Controller of HMSO 2016. This work was produced by Thomas et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
47
Details Comment
Systematic review of selective outcome reporting in
eczema trials
A study looking at the difference between outcomes reported in
trials summarised in the GREAT database compared with outcomes
listed in trial protocols
Harmonising Outcome Measures for Eczema
initiative
An international initiative to establish a core outcome set for use in
future eczema trials
Eczema priority setting partnership A James Lind Alliance PSP to establish the most important treatment
uncertainties as identified by patients and clinicians
CLOTHing for the relief of Eczema Symptoms
(CLOTHES) trial: a study proposal
Proposal for a multicentre RCT of silk therapeutic clothing for the
management of eczema. A funding application to the NIHR HTA
funding stream
Patient and public involvement A summary of the input made by patients and how this effected the
work within this chapter
Summary and conclusions
CLOTHES, CLOTHing for the relief of Eczema Symptoms; GREAT, Global Resource of EczemA Trials.
Scoping systematic review of eczema treatments
The following text is adapted from Hoare et al.224 under the UK government’s non-commercial licence for
public sector information.
Summary
What was already known about this topic?
l There have been many systematic reviews of eczema treatments published, mostly for single
interventions, as well as an NIHR HTA systematic review of eczema treatments in 2000.224
l Since 2000, there has been no similar overarching systematic review of eczema treatments.
What did this study add?
l An up-to-date summary of the RCT evidence for or against eczema treatments.
l Clear signposting of eczema treatments which require more research, with specific recommendations
about future research and how this could be prioritised.
l An overview of the quality of reporting and risk of bias in eczema treatment trial reports.
Introduction
Eczema, also referred to as ‘atopic eczema’ or ‘atopic dermatitis’, is a chronic inflammatory skin condition
characterised by an itchy red rash. Eczema affects around 20% of UK children and 5% of UK adults and
its prevalence is increasing. Eczema is a complex disease caused by a combination of genetic and
environmental influences.
Objectives
This review aimed to scope and summarise current RCTs of eczema to inform evidence-based clinical
practice and to identify possible research gaps for the future. The review is an update of a similar review
published in 2000 by the NIHR HTA programme. The new information in this update places current
treatment options in the context of best-quality evidence. The review was conducted as part of this NIHR
Programme Grants for Applied Research award (RP-PG-0407-10177) and is published in full as a
separate report.223
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Methods
Only RCTs of treatments for eczema were included, as other forms of evidence are associated with higher
risks of bias. In order to be included in this review, the following key elements were required: a full
report of the trial; availability of data relevant to the therapeutic management of eczema; mention of
randomisation; comparison of two or more treatments in people; and data that had been collected
prospectively. Participants of all ages were included. Diagnosis of eczema could be according to published
diagnostic criteria, or as diagnosed by a clinician.
Outcomes
The outcomes assessed included change in patient-rated symptoms, global severity as rated by patients or
physicians, change in composite rating scales (both named and unnamed), QoL and adverse events.
The following electronic databases were searched: MEDLINE (end of 1999 to 31 August 2013); EMBASE
(end of 1999 to 31 August 2013); The Cochrane Controlled Trials Register and the Cochrane Skin Group
Specialised Trials Register; Latin American and Caribbean Health Sciences (LILACS) database; Allied and
Complementary Medicine Database (AMED); and Cumulative Index to Nursing and Allied Health Literature
(CINAHL). Disease terms for AE (as a text word and medical subject heading term, if possible) were
combined with a search for RCTs. A manual filtering process was undertaken to assess whether or not a
reference fitted the review’s inclusion criteria. When doubt existed from the abstract or title, the full paper
was requested and excluded studies were recorded by one reviewer and checked by a second reviewer in
case of uncertainty. All papers were catalogued on an Endnote database (X6; Thomson Reuters, CA, USA).
There were no language restrictions; non-English papers were screened for eligibility by international
colleagues and data were fully abstracted if eligible.
Results
Main findings
In addition to the 254 RCTs identified in the original 2000 review, this update includes an additional 287
new RCTs, making 541 RCTs in total covering 92 different interventions for treating AE.
Trial reporting was generally poor, with ‘unclear’ categories dominating the assessments: randomisation
method (2% high, 36% low and 62% unclear risk of bias), allocation concealment (3% high, 15% low
and 82% unclear risk of bias) and blinding or masking of the intervention (17% high, 26% low and
57% unclear risk of bias). Only 22 (8%) of trials were considered to be at low risk of bias for all three
quality criterion.
Fourteen interventions or treatment approaches were felt to have reasonable evidence of benefit.
These include the use of topical corticosteroids and topical calcineurin inhibitors, both for the treatment
of active AE, and as intermittent proactive (maintenance) therapy for the prevention of AE flares. Other
interventions including AtopiclairTM emollient, ultraviolet (UV) light therapy, azathioprine and ciclosporin
(Neoral®, Novartis Pharmaceuticals), all had reasonable evidence of benefit compared with placebo/vehicle.
Similarly, RCT evidence suggested that education may be beneficial, although the exact components of a
successful programme are unclear.
There was evidence of no clinically useful benefit for the following treatment comparisons: topical
corticosteroids containing antibiotics for non-infected eczema; emollient with furfuryl palmitate in children
with unspecified eczema severity; cipamfylline cream, in adults with eczema on the arms of unspecified
severity; Mycobacterium vaccae vaccine in children with moderate to severe eczema; probiotics for treating
established eczema in children whose disease severity was not clearly described; ion exchange water
softening devices, in children with moderate to severe eczema; and dietary supplements rich in linoleic acid,
such as evening primrose oil and borage oil in children and adults with eczema of unspecified severity.
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The trial evidence was not clear enough to make recommendations for the use of emollients to
reduce severity of eczema and prevent flares or to reduce the need for other eczema treatments;
topical corticosteroids in combination with antibiotics for infected eczema; wet wraps on top of topical
corticosteroids; antiseptic bath additives; topical antifungals; other topical treatments such as WBI-1001
cream; topical coal tar; topical vitamin B12; vitreoscilla filiformis lysate cream; oral treatments including
antihistamines, prednisolone; methotrexate; montelukast; mycophenolate mofetil; immunotherapy
(desensitisation); omalizumab; mepolizumab; oral pimecrolimus; oral naltrexone; autologous blood therapy;
tandospirone citrate; full spectrum light therapy; excimer laser; intravenous immunoglobulin, specialised
clothing (silk or synthetic fibres with or without antibiotics); environmental interventions such as house dust
mite reduction; staying in a different climate; different approaches to organisation of care such as additional
visits to the doctors or nurse led clinics; support groups; E-Health management; prebiotics, dietary
restrictions and synbiotics; complementary therapies such as Chinese herbal treatment; hypnotherapy;
massage therapy; aromatherapy; acupuncture; acupressure; other herbal treatments; psychological therapies
such as stress reduction techniques and biofeedback; and balneotherapy (salt baths).
There was a complete absence of RCT evidence for dilution of topical corticosteroids, order of application
of topical corticosteroids and emollients, impregnated bandages (zinc or ichthammol paste bandages),
modified bathing habits (non-antiseptic bath additives, soap avoidance, frequency of bathing) and the role
of routine allergy testing.
Changes in the evidence base since the previous review in 2000
Topical calcineurin inhibitors, educational interventions, oral azathioprine and Atopiclair emollient have
entered the category of ‘reasonable evidence of benefit’ since the previous review in 2000.
Some interventions have now been tested sufficiently to suggest that they are not clinically useful.
These include topical corticosteroids containing antibiotics for eczema that is not overtly infected,
probiotics, ion-exchange water softeners and supplements rich in linoleic acid.
As in the previous review, many dietary, non-pharmacological, complementary and other topical or
systemic interventions have been investigated in small and generally poorly reported trials, resulting in
inconclusive findings.
Clinical relevance of the new evidence
Patients and setting
The population of eczema patients included in the published trials is generally skewed towards patients
with moderate or severe disease, as most of the included trials recruited participants through secondary
care. For some interventions, such as systemic treatments and light therapy, this may be appropriate.
However, for the more commonly used topical interventions such as emollients, topical corticosteroids
and bath products, it is important to also test the interventions in patients with mild disease in a primary
care setting in order to improve the external validity of trial evidence.
Trial duration and comparators There has been some improvement in the length of RCTs, with many
trials of topical corticosteroids and calcineurin inhibitors lasting 6 months to 1 year. Pharmaceutical
companies tend to perform placebo-controlled studies, but unfortunately these do not give information on
how new treatments compare with existing treatments. For example, topical tacrolimus (Protopic®; Astellas
Pharma) and pimecrolimus have now been tested in a total of 30 placebo controlled studies, the ethics of
which is questionable. However, it is encouraging that some trials are now using ‘standard care’ as a
control intervention, which will make it easier to assess the clinical relevance of the study results.
Outcomes
There has been a modest improvement in the number of trials, including patient-reported outcome
measures (PROMs), although the results were often not well reported. The move towards more trials using
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the same core outcome sets as encouraged by the HOME initiative (www.homeforeczema.org)225 can only
be beneficial for future clinical interpretation and evidence syntheses.
Limitations of this review
Although there is always a chance that a mainly electronic search of reference databases will miss certain
RCTs owing to misclassification, we have attempted to mitigate this risk by searching both the main
bibliographic databases (MEDLINE and EMBASE) and several smaller, specialist, databases (CINAHL, AMED
and LILACS). Blinding of the review team to the authors of the trials was not practically possible, which
may have resulted in bias when summarising qualitative aspects of the results. However, we used a
standardised approach to summarising the data and in the assessment of risk of bias, and we attempted
to make clear distinctions between what the studies found and our own interpretation of study findings.
Given the very wide scope of this review and heterogeneous nature of participants, interventions and
outcomes, it has not been possible to undertake detailed meta-analysis for single interventions. These will
hopefully be conducted in much narrower intervention-specific Cochrane systematic reviews. As with all
systematic reviews, the evidence presented will become out of date quite rapidly for some topics and
readers are directed to our Global Resource of EczemA Trials (GREAT) database226 for newly published
RCTs of eczema.
The decision to include only RCTs could imply that there is no research at all for treatments without RCTs.
This is, of course, not the case and many of the treatments that are lacking in RCT evidence have been
studied using uncontrolled designs. Rare treatment adverse effects could also have been missed.
Our classification of treatment options into categories such as ‘evidence of benefit to support’ is not the
same as a positive recommendation for widespread use or otherwise, as that is the remit of guideline
developers and depends on factors such as magnitude of benefit, adverse effects, how the treatment
compares with existing active treatments, as well as factors such as availability and cost.
Discussion
Implications for research
Primary research
Although not unique to eczema, perhaps the biggest priority for future research is to better understand
why researchers across the world continue to conduct small, poorly planned, unregistered and poorly
reported trials. In addition, there is a lack of clinical trials conducted in a primary care setting, where most
patients are seen, and the questions being investigated all too often fail to reflect the most pressing
questions for clinicians and patients.
Our recent James Lind Alliance PSP (see Eczema priority setting partnership) identified the most important
treatment uncertainties as judged by patients and clinicians. When set in the context of the updated
evidence base from the review, the following areas identified from the PSP seem to be most pressing.
Priority areas with no current RCT evidence are:
l What role might allergy tests play in treating AE?
l What is the best way for people with AE to wash?
l Which should be applied first when treating AE – emollients or topical corticosteroids? Priority areas
with limited RCT evidence.
l What is the best and safest way of using topical corticosteroids for AE?
l What is the long-term safety of applying topical steroids to the skin for AE?
l Which emollient is the most effective and safe in treating AE?
l What is the best psychological treatment for itching/scratching in AE?
l What are the best and safest ‘natural’ products to apply to the skin?
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l How much does avoidance of irritants and allergens help people with AE?
l What is the role of diet in treating AE (exclusion diets and nutritional supplements)?
l Which is more effective in the management of AE: education programmes, GP care, nurse-led care or
dermatology-led care of multidisciplinary teams?
l Which is safer and more effective in treating AE: topical corticosteroids or calcineurin inhibitors
(especially for proactive flare prevention)?
l How effective are interventions to reduce skin infections in the management of AE?
l What is the best and safest way of using drugs that suppress the immune system (particularly
in children)?
Nevertheless, some important topics have already been picked up by NIHR funding bodies and large
pragmatic trials are currently under way in the UK evaluating the role of topical and oral antibiotics for the
treatment of infected eczema [Children with Eczema Antibiotic Management (CREAM)] study [UK Clinical
Research Network (UKCRN) ID 11233], silk clothing for the management of moderate to severe eczema
(UKCRN ID 15132) and the role of bath emollients in the management of eczema [Bath Additives in the
Treatment of Childhood Eczema (BATHE)227].
Secondary research
Several Cochrane reviews of eczema have either been completed or are in progress, which will provide a
more detailed and in-depth analysis of specific interventions.223 Overviews of existing systematic reviews
are also needed, as is the application of mixed treatment comparisons for understanding more about the
relative value of treatments that have not yet been compared in head-to-head trials.
Methodological research
The greatest methodological challenge is in the field of outcome measures. Despite significant progress
from international consensus in identifying the four core outcome domains of symptoms, clinical signs,
QoL and long-term control, there is much remaining work to be done in identifying and developing
appropriate instruments for these domains and for establishing suitable tools for use in routine
clinical practice.
Implications for health care
The evidence base of RCTs for eczema has accelerated since the HTA systematic review conducted in 2000
and many commissioners, guideline developers, HCPs and patients can now refer to this report for a rapid
summary of relevant evidence to guide everyday decisions in the treatment of eczema. In addition to the
established approach for treating eczema flares with topical corticosteroids, evidence supports the value
of a proactive approach for maintaining eczema remission, through the use of twice weekly topical
corticosteroids, topical tacrolimus or pimecrolimus. Educational approaches have also emerged as a
potentially promising intervention, although further work is needed to establish the most important
components of the intervention and the most cost-effective ways of delivering education in different
health settings.
Equally important is the understanding that some interventions now have sufficient evidence to suggest
little or no benefit for eczema patients. These include the use of topical corticosteroids containing
antibiotics when used for the management of non-infected eczema, probiotics, ion-exchange water
softeners and supplements rich in linoleic acid (e.g. borage oil, evening primrose oil).
The Global Resource of EczemA Trials database
The following text is adapted from Nankervis et al.228 © 2011 Nankervis et al; licensee BioMed Central Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.
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Summary
What was already known about this topic?
l Searching for RCTs is a lengthy and detailed process that is repeated by researchers around the world
and uses up research time.
l There are hundreds of RCTs on eczema treatment across many different journals in many
different languages.
What did this study add?
l A freely available online database holding key information on RCTs of eczema treatments, including
interventions compared, numbers randomised, inclusion and exclusion criteria, and outcomes.
l The ability to browse the GREAT database by treatment category or treatment and search specifically
using keywords across the whole database, or within a specific field.
l Provision of a resource that can prevent duplication of effort in searching for RCTs and systematic
reviews of eczema treatments. The GREAT database will be particularly useful for people writing clinical
guidelines or patient information resources, systematic reviewers and health researchers interested in
eczema treatments, and for HCPs and patients seeking easy access to research evidence.
Introduction
Eczema research is conducted all over the world and > 70 systematic reviews have been published on
treatments for eczema, covering a large number of eczema treatment areas. Although the coverage and
breadth of topic areas in these systematic reviews is encouraging, some interventions such as full spectrum light
therapy and excimer laser (Talos®, Wavelight Laser Technology AG, Erlangen, Germany) treatment are currently
not included in any form of systematic review, and many existing systematic reviews are out of date.229
Searching for published RCTs and systematic reviews can be a laborious task involving the examination
of hundreds and sometimes thousands of individual references online followed by scrutiny of full-paper
copies of studies and their associated citation lists in order to obtain a few papers of interest.230 Often the
use of a very sensitive search strategy is necessary in order to be as inclusive as possible, as is the case
when conducting a Cochrane systematic review.231 The more sensitive the search, the more complete the
research; however, this adds to the number of references which need to be manually filtered, thereby
increasing the time taken to complete a project.
A resource that brings together all RCTs on eczema treatment using a highly sensitive, comprehensive
search has the potential to significantly shorten the length of many eczema research projects. Just as some
countries such as the UK host national reference collections of entities such as plant species in the
National Collection of Dahlias, our idea is to host a similar reference collection of eczema RCTs that is
freely accessible, comprehensive, easily searched and complete that can be used for international eczema
research, in the hope that it will lead to improvement in patient care.
The GREAT database brings together information on all RCTs of eczema treatments published. The database
currently holds records of all RCTs published and indexed up to August 2013 and will be updated on an
ongoing basis.
Methods
Construction and content
To be included in the GREAT database, a trial has to fulfil the following broad criteria.
l The trial report must include a clear mention of randomisation.
l The participants must have established eczema either diagnosed by a clinician or using the Hanifin and
Rajka criteria232 or the UK Working Party criteria,131 or criteria very close to these.
l There must be prospective allocation of people with eczema to two or more interventions.
l The trial must measure at least one efficacy outcome.
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Search strategy
To ensure that as many RCTs as possible were identified, we searched the Cochrane Central Register of
Controlled Trials (CENTRAL) in The Cochrane Library and the Cochrane Skin Group Specialised Register,
which includes hand-searching of dermatology conference proceedings, as well as MEDLINE (via Ovid),
EMBASE (via Ovid) (see Appendix 4), LILACS, AMED and CINAHL databases from the beginning of 2000
to the end of 2010.
The searches for MEDLINE and EMBASE were based on the Cochrane highly sensitive search strategy for
RCTs,231 combined with a list of known terms for eczema, intended to be as comprehensive as possible.
Results
The GREAT database was constructed with ease of use as its primary objective. The structure of the
database allows the user as much, or as little, specificity as they wish. If a particular treatment area
(such as non-pharmacological treatments) is of interest, there is a browse facility in which treatments
and treatment categories are listed and linked to all appropriate trials.
Clicking on a treatment category brings up a list of all treatments in the category and clicking on one of
the treatments brings up a list of all trials in which that treatment is reported. Selecting a trial will give
access to the trial information (Figure 9). If a particular trial or other details, such as a specified outcome
measure, is of interest the search page allows the trial details to be accessed directly using a term of
interest, such as ‘double blind’ and quickly have access to a list of trials whose records contain the term
(Figure 10). For each trial, the database gives the citation for the published report and where possible a
link out to the PubMed or journal record for the trial.
For trials from 2000 onwards, the database provides information on the trial in a clear and simple format.
There is basic information about the interventions, study design and methodology (such as use of blinding
and ITT methods), number of participants randomised, withdrawals, outcomes, authors’ conclusions,
sponsorship, conflicts of interest and quality of reporting (Figure 11).
FIGURE 9 The GREAT database hierarchy is available on drop-down menus. © University of Nottingham and NUH
NHS Trust 2013. Reproduced with permission.226
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FIGURE 11 The GREAT database: individual trial information. © University of Nottingham and NUH NHS Trust 2013.
Reproduced with permission.226
FIGURE 10 The GREAT database search facility. © University of Nottingham and NUH NHS Trust 2013. Reproduced
with permission.226
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All levels of specificity are catered for: a search for all trials published within certain years, using a
truncation (*) of a word for multiple possible terms (e.g. blind* to retrieve blind, blinding, blinded). If it is
common for a term to be spelled more than one way, then a ‘wildcard’ (?) can be used in place of the
part of the word that may be different (e.g. ?dema for oedema or oedema). It is also possible to do more
complicated searches using the ‘OR’ and ‘AND’ terms and by restricting the search to a certain field or
group of fields for one or more terms.
The GREAT database website scores 93% for accessibility using the LIDA instrument, a tool which assesses
accessibility by looking at page setup, access restrictions, amount of outdated code and compatibility with
NHS directives.83 The website is already being accessed in the UK as well as around the world in countries
such as Sudan, Germany, Ireland, USA, Poland, France and Spain.233
Discussion
The GREAT database has been created to speed up eczema research. The collective time saved by research
groups around the world can now be used to make strides in optimising the treatment of eczema, in order
to further benefit people with eczema. This up-to-date resource fills a gap which no other resource covers
in such detail. The information provided aims to allow users of the GREAT database to quickly and easily
decide if the trial is of interest to them. The complete citation(s) and link(s) to PubMed, if possible, for each
trial are given to facilitate obtaining the full paper for further scrutiny.
The database will also result in health gains, as knowledge locked in obscure RCTs is liberated freely to
HCPs working in clinic, or indeed to patients who wish to investigate the evidence for a particular
treatment. The database will continue to be expanded in order to secure its place as the number one
resource of RCTs on eczema treatment both now and in the future. The only other database that contains
records of RCTs of eczema (as well as RCTs on all other medical subjects) and is updated regularly is Clinical
Trials. The Clinical Trials database gives details of RCTs and controlled clinical trials on eczema treatment
taken from MEDLINE, EMBASE and other databases along with the Cochrane Groups’ specialised registers,
which include citations found by hand searching. The Cochrane Skin Group Specialised Register has been
collecting full paper copies of controlled clinical trials and RCTs for 15 years.
The information given on each trial in Clinical Trials often includes the abstract and may allow the user to
retrieve the full paper. The Clinical Trials database gives a very thorough list of published and unpublished
reports of trials and is useful for those interested in controlled clinical trials as well as RCTs, but it does not
give any extracted information. By comparison, the GREAT database gives enough information to usually
save having to retrieve the full paper for every single eczema trial. In addition, if only interested in eczema,
skills in database searching would be required to be sure to obtain a specific and fully comprehensive list
of only eczema trials from the Clinical Trials database.
Possible future uses of the GREAT database
For those in need of instant access to published RCTs on eczema treatments, the GREAT database now
meets this need. For trials published prior to 2000, when extracted data are not available in the GREAT
database record, help is at hand from the NIHR HTA systematic review on treatments for eczema.224 This
provides full citations with some relevant and useful information. There is, however, still significant effort
involved in wading through this document for each trial, with no facility to quickly search for your area or
trial of interest. One way to extend the usefulness of this resource in the future will be to provide extracted
information for RCTs before 2000 through the GREAT database.
The GREAT database would quickly lose some of its usefulness if there were no subsequent searches
added. Although there will be regular update searches for the GREAT database until late 2014, it is the
aspiration of the Centre of Evidence Based Dermatology to continue the work of keeping the information
in the database up to date past this point and well into the future. This will encourage and facilitate other
research groups around the world to prepare and maintain similar international trial collections for other
important skin diseases such as psoriasis, melanoma and vitiligo.
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Validation of the Global Resource of EczemA Trials database
The following text is adapted from Nankervis et al.234 © Nankervis et al.; licensee BioMed Central. 2015.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly credited. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated.
Summary
What was already known about this topic?
l The GREAT database holds detailed information about RCTs of eczema treatments.
What did this study add?
l The GREAT database has a fairly high level of sensitivity.
l The sensitivity of the GREAT database can be improved further, most probably through dual-filtering
of references.
l The GREAT database is a valuable resource for the eczema community, although researchers
conducting specific systematic reviews will still need to employ hand-searching techniques and direct
contact with triallists for unpublished data.
Introduction
The GREAT database is a collection of records for RCTs of eczema treatment produced from a highly
sensitive search of six reference databases.228 The aim of this database is to save research time by:
l creating only one database to search for trials of eczema treatment
l providing enough pertinent information about each trial to allow systematic reviewers and guideline
writers to decide whether or not the trial fits their inclusion criteria without having to obtain and
scrutinise the full papers for all possible trials themselves.
If the potential users of the GREAT database are not convinced that it will provide a comprehensive list of
all eczema trials, then they are far less likely to use it as their main database and will conduct their own
searches. This will not save research time or help to prevent research wastage as was the original intention.
In order to encourage potential users of the GREAT database to use this resource instead of searching
bibliographic databases for themselves, an evaluation of the GREAT database is needed. This study is a
validation of the GREAT database compared with the searches done for Cochrane and non-Cochrane
systematic reviews.
Objectives
The objective of this study was to assess the sensitivity of the GREAT database in comparison with the
studies found in published systematic reviews of eczema treatment. Sensitivity is defined as the number
of relevant RCTs identified in the GREAT database, divided by the total number of relevant RCTs in the
included systematic reviews.
Methods
All methods described below were undertaken by two authors (HN and AD or ED), independently, with
any discrepancies being resolved by another author acting as an arbiter (JI).
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As there is no obvious ‘gold standard’ resource of trials of eczema treatments, systematic reviews were
considered the ‘gold standard’ and the GREAT database was the ‘comparator’.
It was decided, a priori, to restrict the comparison of the GREAT database to being against all published
Cochrane reviews and five non-Cochrane reviews of eczema treatments.235–239 The latter were those with
the most recent search end dates. Reviews also had to have a full list of citations for the included studies
and sufficient details of the review’s inclusion criteria to allow a fair comparison with the GREAT database.
Identifying systematic reviews of eczema treatments
The mapping of systematic reviews of AE housed at the Centre of Evidence Based Dermatology240,241 has
records of reviews from 2000 onwards. This map of systematic reviews was mined independently by two
authors for all Cochrane systematic reviews and non-Cochrane reviews involving eczema treatments.
Any disagreements about which systematic reviews to include as per the pre-specified inclusion criteria
were resolved by the arbiter before the list was finalised.
Identifying included and excluded trials from systematic reviews
Two authors independently scrutinised the included systematic reviews to obtain the list of citations of
included studies. Any disagreements between the two authors about the included and excluded studies
were resolved by the arbiter. Excluded studies were defined as those cited as such in the review text or a
table(s). Any trials not in English and not in the GREAT database had the appropriate data extracted by
a researcher with the required language skills, if further information was required.
Identifying trials from the Global Resource of EczemA Trials database
Two authors independently attempted to find all the included and excluded trials previously identified from
the systematic reviews, using the search facility and exploration of the GREAT database via the browse and
filter facilities. When an included or excluded trial was not found in the GREAT database, the reasons for
this were explored and recorded.
The reported inclusion criteria for each systematic review were used to identify any additional trials in
the GREAT database that could have been eligible for inclusion in the review, but were not in the list
of included studies of that review. When a trial was identified in the GREAT database that was not in
the included studies list of one or more of the systematic reviews the reasons for this were explored,
consulting the full trial paper and GREAT if necessary. Any disagreements between the two author’s results
were resolved by the independent arbiter (JI) before the results were analysed.
Results
Summary of results
A search of the mapping of eczema systematic reviews240 revealed 59 eczema treatment systematic reviews
published since 2000. Of these, six were Cochrane reviews242–247 and were included in the study. Five
non-Cochrane systematic reviews235–239 with the most recent search end date and which matched all other
inclusion criteria were included in the study and 48 were excluded. Details of the excluded reviews are
available in the map of systematic reviews of AE.240
The six Cochrane reviews included 72 RCTs on eczema treatments and no other studies. All of the reviews
searched The Cochrane Library, MEDLINE, and EMBASE; three searched the AMED;243,244,246 one searched
the CINHAL;246 two searched LILACS;243,244 three searched PsycINFO;243–245 and two searched the ISI Web of
Science.243,244 Four242,243,245,246 of the six reviews searched various other databases and repositories such as
ongoing trials databases, the Food and Drug Administration, European Medicines Agency, and Chinese
databases. The Cochrane reviews included in this study covered topical calcineurin inhibitors, antibacterials,
dietary interventions, Chinese herbal medicine, psychological and educational interventions and probiotics.
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The five non-Cochrane reviews included 33 RCTs on eczema treatments out of a total of 85 studies
that included RCTS, cohort studies and controlled trials on other dermatoses. Four reviews searched
The Cochrane Library,235–237,239 four searched MEDLINE,235–238 three searched EMBASE,235–237 one searched
Current Contents,238 one searched HomInform238 and two searched PubMed.236,238 Four235,237–239 out of five
of the reviews undertook manual searching of the reference lists of included trials, reviews and other
sources such as textbooks and guidelines. The non-Cochrane reviews included in this study covered
homeopathy, azathioprine, topical calcineurin inhibitors and topical corticosteroids.
Assessment of the trials missing from the GREAT database
The GREAT database did not contain all the included trials for four237,242–244 of the 11235–239,242–247 included
systematic reviews. There were 17 out of 105 trials in total (Table 13) that were not found in the GREAT
database. The reasons for this are discussed below.
Three trials248–250 did not fit the GREAT database inclusion criteria primarily owing to not giving an
adequate description of randomisation having occurred.
One of the trials did not fulfil the GREAT inclusion criteria as the trial was not aiming to treat eczema,
only to try to reduce bacterial numbers.251
TABLE 13 Assessment of trials missing from the GREAT database
Review
Included
trials
Included trials
that could be
found in the
GREAT database
Reasons for trials missing from
the GREAT database
Sensitivity of the GREAT
database
Captured
trials (%)
Captured
trials plus
those
missed in
error (%)
Cochrane reviews
Ashcroft et al.
2007242
31 23/31 Unpublished trial records obtained
from a pharmaceutical company
(n= 5). A report of the same trial
was present, but the citation for
the included study was not (n= 2).
Not included in the GREAT
database in error (n= 1)
72 90
Bath-Hextall
et al. 2008247
9 9/9 No trials missing from the GREAT
database
100 100
Birnie et al.
2008243
21 16/21 Randomisation not explicitly
reported and other exclusion
criteria fulfilled (n= 3). Trial was
not aiming to ‘treat’ the eczema,
only reduce bacterial numbers
(n= 1). Not included in the GREAT
database in error (n= 1)
76 95
Boyle et al.
2008244
12 11/12 Not included in the GREAT
database in error (n= 1)
92 92
Ersser et al.
2007245
5 5/5 No trials missing from the GREAT
database
100 100
Zhang et al.
2005246
4 4/4 No trials missing from the GREAT
database
100 100
Total 72 58 14 trials missing the GREAT
database
81 93
continued
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One of the trials was not included in the GREAT database as it has only been published as a conference
abstract, which did not report results from the trial.252 Although abstracts of trials are added to the GREAT
database if there is no full trial report found, this abstract was not added as it was not reporting the
completed trial results.
Five trials identified through a pharmaceutical company trials database253 as being unpublished did not
contain enough information in the trial records provided to be certain whether or not these trials appear
in the GREAT database (Novartis Pharmaceuticals Corporation, Basel, Switzerland, 2005 and 2006).
Seven trials out of 88 (8%) were identified from systematic reviews and fitted the GREAT inclusion criteria,
but were not present in the GREAT database.252,254–258 Two trials were included in a review paper,257 two
were additional citations for a trial that was already included in the GREAT database,254,255 and one252 was
published as a conference abstract and did not report trial results.
Trials found in the Global Resource of EczemA Trials database that potentially should
have been included in systematic reviews
For one of the included Cochrane reviews on antistaphylococcal interventions,243 three trials233,259,260 were
identified using the GREAT database that do not appear as included studies or on the excluded studies list for
the review. This study’s authors are reasonably sure from the trial reports and the reported inclusion criteria
of the review, that the three trials should have been included in this review. It is possible that the review
authors managed to gather additional information about these trials which resulted in them being excluded;
however, as the trials are not listed as excluded studies when they were so close to inclusion, this is less likely.
TABLE 13 Assessment of trials missing from the GREAT database (continued )
Review
Included
trials
Included trials
that could be
found in the
GREAT database
Reasons for trials missing from
the GREAT database
Sensitivity of the GREAT
database
Captured
trials (%)
Captured
trials plus
those
missed in
error (%)
Non-Cochrane reviews
Schram et al.
2011235
2 2/2 No trials missing from the GREAT
database
100 100
Yin et al.
2011236
4 4/4 No trials missing from the GREAT
database
100 100
Svensson et al.
2011237
17 14/17 Two Japanese Phase II RCTs which
fit GREAT inclusion criteria reported
only within a review, omitted from
the GREAT database in error (n= 2)
Abstract which did not present
information about results (n= 1)
82 82
Simonart et al.
2011238
1 1/1 No trials missing from the GREAT
database
100 100
Schmitt et al.
2011239
9 9/9 No trials missing from the GREAT
database
100 100
Totals 33 30 3/33 trials missing from the GREAT
database
91 91
Overall totals 105 88 17/105 trials missing from the
GREAT database
84 93
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Strengths and weaknesses
Using published systematic reviews to validate the database helps potential users to make informed
decisions for ‘real world’ uses of the GREAT database. The disadvantage with comparing systematic
reviews against the GREAT database is apparent when the inclusion criteria of the review and the
database differ, leading to an apparent lowering of the sensitivity of the database.
Many treatments that the GREAT database covers have not been assessed at all during this validation as
only a selection of systematic reviews were used. It is clear from the results of this validation work that the
sensitivity of the database differs depending on the treatment being reviewed.
Reviewing the GREAT database against all the Cochrane eczema treatment systematic reviews available
has ensured that a complete comparison of the reviews with a very rigorous methodology. The main
weakness with this comparison is that authors of Cochrane reviews are expected to contact trial authors
for information not present in the trial report. The GREAT database methodology does not call for this to
happen owing to practical constraints such as time.
Discussion
Six trials that were included in systematic reviews were not included in the GREAT database as they had not
been published. For all eczema trials to be included in the GREAT database, they must be published. Efforts
to get all clinical trials registered and published, such as the all trials campaign,261 are helping to bring this
aim forward. When adequate information about trials was available, 5 out of 105 (5%) trials had been
missed owing to errors in the current searching and filtering processes for the GREAT database (Table 14).
This validation study identified two trials254,255 as missing, but these were actually dual publications for a trial
that was included in the GREAT database under a different citation. This is something that will need to be
addressed in the future if confidence in the GREAT database is to be secured. Greater efforts will be made in
future to link all reports and abstracts from the same trial to the same trial record, in order to prevent bias
being introduced by multiple reporting of the same trial data.
Five of the missing trials248–252 most likely do not appear in the GREAT database owing to differences
between the inclusion criteria of the review and the GREAT database, or their interpretation. The inclusion
criteria for the GREAT database are broad and were designed to encompass all the RCTs of eczema
treatment in relation to clinical benefits and harms.
There is room to improve the validity of the database by giving a more detailed explanation of the way in
which the inclusion criteria are interpreted. Although only a small sample of systematic reviews were used
for this validation, research into whether or not the current level of detail about inclusion criteria reported in
systematic reviews allows for an adequate replication of the review by others could assist future research.
TABLE 14 Summary of the sensitivity of the GREAT database
Details
Number of trials,
n/N (%)
Proportion of trials missing from the GREAT database 17/105 (16)
Proportion of trials missing in error from the GREAT database (two of these were included, but under
a different citation)
7/105 (7)
Proportion of trials truly missing from the GREAT database in error (two of these were only cited in a
review paper)a
5/105 (5)
a These five citations have now been added to the GREAT database.
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Conclusions
Implications for the future development of the Global Resource of EczemA
Trials database
One of the most obvious areas for improvement of the database highlighted by the validation is dual-filtering
of references in order to reduce errors of omission of eczema treatment RCTs. This is when two authors
independently assess each reference against the inclusion criteria and then any references for which the two
authors disagree are resolved, involving a third author if necessary. Dual-filtering has recently become part of
the GREAT database methodology and should further improve the sensitivity of the database.
When relevant additional research questions are being addressed, such as bacterial load, then the GREAT
database does not currently cater for these. Other possible additions to the GREAT database could be the
interrogation of unpublished trials databases, searching of additional specialist databases, such as PsycINFO
or Chinese databases, or adding all citations found for each trial, including leaving citations for conference
abstracts in the database. Widening the inclusion criteria of the GREAT database beyond its current scope
and whether or not to add to the process of searching and filtering for the GREAT database requires
careful consideration as to its feasibility, impact and resource use.
Implications for the use of the Global Resource of EczemA Trials database
The sensitivity of the GREAT database is fairly high, but there is room for improvement. The level of true
errors of omission owing to faults in the filtering process for the GREAT database was low (5%) but needs
to be improved to reassure users as to the utility of the database.
It is clear that, currently, for many research questions and when broader inclusion criteria than those for
the GREAT database are needed, additional specific searches of specialist databases, such as PsycINFO, and
unpublished trials registers are needed in addition to searching the GREAT database.
It is important to be aware that the GREAT database offers much more than a standard bibliographic
database, which only provides citations and abstracts of articles. The potential time savings resulting from
the GREAT database cannot be quantified within the scope of this validation study and should also be
assessed in order to measure the potential benefits of this resource. The GREAT database is also a resource
that is specifically designed to be accessible for all the potential users, such as guideline writers, patient
information development, methodologists, health-care practitioners and patients.
The GREAT database is sufficiently sensitive and is a resource that is quick and simple to interrogate for
most users, particularly for those looking for the best evidence for specific treatments that have not been
included in a full systematic review, or for people looking for new trial evidence published after the
systematic review search end date. The more the GREAT database is used and added to on an iterative
basis, the better it will be.
Systematic review of selective outcome reporting in eczema trials
The following text is adapted with permission from Macmillan Publishers Ltd: J Invest Dermatol.
Nankervis H, Baibergenova A, Williams HC, Thomas, KS. Prospective registration and outcome-reporting
bias in randomised controlled trials of eczema treatments: a systematic review; 132, 2727–34.
Copyright 2011.262
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Summary
What was already known about this topic?
l Authors of RCTs are now compelled to register a protocol of the trial in one of the publicly available
trials registration databases, preferably before the trial starts.
l Selective outcome reporting bias, when outcomes originally planned are either not reported or altered
when reported in the final published trial report.
What did this study add?
l Not many RCTs of eczema treatments had been registered at all and even fewer had been properly
registered (before trial recruitment began).
l Of those that were registered, it was difficult to assess outcome reporting bias using trial registration
records, as they mostly lack the required detail about the primary or other outcomes.
l Only 5% of the eczema RCTs examined were registered a priori, gave sufficient detail about the
primary outcome to judge adherence to the original registration record, and reported the primary
outcome in line with the original registration (or included an explanation as to why this had changed).
Introduction
As previously discussed, the GREAT database can be used to expedite other studies using eczema treatment
RCTs. This is particularly true of systematic reviews and RCT methodology papers, for which having all the
eczema treatment RCTs together allows authors to quickly obtain a collection of trials that fall into the study
inclusion criteria. The study described below is an example of the GREAT database being used as the basis
for a methodological study.262 This project was conducted over a period of several months as part of a
Women’s Dermatological Society mentorship award. This project would not have been possible within the
time frame of the award had the trials not already been identified and available in the GREAT database.
Outcome reporting bias in a clinical study is defined as selective reporting of a subset of study findings
based on the significance and direction of the results. Selective reporting of outcomes has been well
recognised in general medicine trials for which approximately 40% to 62% of studies have been found
to have at least one primary outcome that was changed, introduced or omitted.263 The effects of such
distortion of what was planned in a study are potentially serious for clinical practice. In their review of
the effects of reporting outcome bias in systematic reviews, Kirkham et al.264 found that out of 42
meta-analyses with a statistically significant result, eight (19%) became non-significant after adjustment
for outcome reporting bias and 11 (26%) would have overestimated the treatment effect by ≥ 20%.
The problem of reporting outcome bias has not been studied among dermatology RCTs.
One of the main ways of reducing selective reporting outcome bias is to require all trial investigators to
register details of their trial in a publicly accessible register before the trial starts recruitment. Those reading
the final trial report can then go back to the original trial registration to check if what was highlighted as the
primary outcome measure in the published report corresponded to that in the original registration. In 2004,
the International committee of Medical Journal Editors (ICMJE) initiated a policy requiring investigators to
register their trials into a clinical trials registry before participant enrolment begins as a condition of
publication in one of their journals.265 This policy came into effect in July 2005. A number of dermatology
journals followed this policy including the British Journal of Dermatology and the Journal of Investigative
Dermatology in 2005.266 A number of trial registers sprang up in the early 1990s containing different core
items, culminating in the World Health Organization hosting an International Clinical Trial Registry Platform
of approved trial registries267 that fulfilled key quality criteria and collected a minimum set of key study
domains. Around the same time, dermatology journals also encouraged authors to report all of the important
study features included in the Consolidated Standards of Reporting Trials (CONSORT) Statement.268
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This study sought to assess the extent to which outcome reporting bias is evident in the field of dermatology,
using published RCTs of eczema treatments in people with eczema (AD) as an example. The study had
three objectives:
1. To assess the proportion of eczema treatment RCTs registered.
2. To see whether or not the lack of registration was associated with differences in risk of bias, sample
size and funding source.
3. To assess the level of possible outcome reporting bias of the primary outcome in eczema treatment trials.
Our hypotheses were that:
1. less than half of eczema RCTs would have been registered
2. quality of reporting of trials without pre-registration would be poorer
3. even in the trials that were properly registered, selective reporting outcome bias may still exist, that is,
there may be discrepancies between the primary outcome that was registered and the primary outcome
reported in the published trial report.
Methods
A systematic search for RCTs of eczema treatments that had been published since January 2007 was
conducted. For all identified trials, the World Health Organization International Clinical Trial Registry
Platform was searched for proof of approved trial registration.
Searching for published eczema trials
We used a convenience sample of all published eczema trials that have been captured in the GREAT
database.226 This open-access resource brings together information on all RCTs of eczema treatments
published since the beginning of 2000 in order to facilitate future methodological research and systematic
reviews. To identify randomised trials to include in the GREAT database the following resources are
searched: MEDLINE, EMBASE and AMED (via Ovid), CINAHL (via EBSCOhost) and LILACS. The search
strategy for MEDLINE uses the following subject terms: eczema, AE, AD, infantile eczema, childhood
eczema, neurodermatitis and besnier’s Prurigo, combined with the Cochrane Highly Sensitive Search
Strategy for identifying randomised trials in MEDLINE (sensitivity maximising version, 2008 revision).269
Search strategies for the other resources are modelled on the MEDLINE strategy. The Cochrane Library270
and the Cochrane Skin Group Specialised register are also searched using the same eczema terms.
The search runs from the beginning of 2000 and is updated regularly.
Inclusion criteria for the present study
Allowing 1.5 years from the ICMJE policy of trial registration coming into effect, we included all eczema
treatment RCTs contained in the GREAT database that had been published between 1 January 2007 and
31 July 2011. Whether or not these trials contained safety data was not relevant to this study and so did
not form part of the inclusion or exclusion criteria. We excluded RCTs that were published in abstract form
only. If both an abstract and a full paper were found, only the full paper was included. (Details of all trials
included in this study can be found in the full publication.)262
Identifying trial registration
If the trial registration ID number was stated in the final publication, we used this number to find the trial
registration. When this number was not stated, we tried to obtain the registration record using the World
Health Organization International Clinical Trial Registry Platform267 which searches a number of different
trial registries throughout the world (Box 1). Two people searched for trial registration independently
(AB and HN) using a combination of key words: ‘eczema’ or ‘atopic dermatitis’ plus keywords describing
the trial’s interventions such as ‘pimecrolimus’ or ‘probiotics’. All registration records that met the search
criteria were reviewed to find the one that matched the published trial using key information supplied in
the record [e.g. the name of principal investigator (PI), funding source and trial design]. As a rule, we did
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not spend more than 15–20 minutes looking for each record, on the grounds that trial registration should
be easy and quick to identify.
Distinguishing between ‘registered’ and ‘properly registered’ trials
All eczema treatment trials in the sample from the GREAT database, registered on the World Health
Organization International Clinical Trial Registry Platform were included in the number of ‘registered’ trials.
This provides the overall level of trial registration for eczema trials, regardless of whether or not they
fulfilled the guidelines for trial registration correctly. In addition, we identified a ‘properly registered’ subset
of these trials which could be used to assess outcome reporting bias. We defined ‘properly registered’ trials
as being those trials for which the primary outcome was explicitly stated in the registration document and
for which the trial was registered no later than the end of the study (last patient visit). In cases when the
start of participant enrolment was stated but an end date was not recorded, we considered a trial to be
properly registered if the registration was lodged within 12 months of the study start date. Only ‘properly
registered’ trials were included in the evaluation of outcome reporting bias.
To take into account the amendments and possible changes that could have taken place after initial trial
registration but prior to data lock, we used the website provided on the World Health Organization trial
registration webpage to go to the source record for each of the ‘properly registered’ trials in the primary
register and looked for additional information or updates regarding the trial.
BOX 1 The list of data providers of the World Health Organization International Clinical Trial Registry Platform
search portal271
Australian New Zealand Clinical Trials Registry.
Chinese Clinical Trial Register.
Clinical Research Information Service, Republic of Korea.
ClinicalTrials.gov.
Clinical Trials Registry – India.
Cuban Public Registry of Clinical Trials.
German Clinical Trials Register.
Iranian Registry of Clinical Trials.
ISRCTN.org.
Japan Primary Registries Network.
Pan African Clinical Trial Registry.
Sri Lanka Clinical Trials Registry.
The Netherlands National Trial Register.
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Comparison between registered and non-registered trials
We compared registered and non-registered trials with respect to several characteristics including number
of participants randomised, funding and quality of reporting. The quality of reporting was assessed using
The Cochrane Collaboration’s Risk of Bias Tool272 in four different domains: randomisation method,
allocation concealment, blinding (of participants, personnel and outcome assessors), and completeness of
outcome data. Each trial was assessed for high, low or unclear risk of bias for each of these domains using
the revised terms suggested in the updated version of the Cochrane Handbook272 to improve interpretation
of the risk of bias.
Comparison of primary outcome between publication and registration among properly
registered trials
For each properly registered trial we reviewed and compared primary outcomes reported in the publication
with those stated in the registration. Both the primary outcome and the time frame for analysis were
recorded. We chose to limit the review of outcome bias to the primary outcome for this first study owing
to the importance of primary outcomes in determining the success or otherwise of a study and because
detailed analysis of secondary outcomes was beyond the scope of our available resources.
We defined a discrepancy as follows:
l when the primary outcome in the published report was different from that in the registration
l when the time frame for assessing the primary outcome in the published report was different from
the registration.
Sample size calculation
Sample size was determined by the number of available trials that had been published since the
introduction of the ICMJE guidelines. We also estimated that we would need around 100 studies in order
to estimate the proportion of registered studies (which we hypothesised would be around 50%) to within
10 percentage points. All eczema RCTs published in the last 4.5 years were included.
Data assessment
The following comparisons were made:
1. The proportion of trials registered.
2. The proportion of trials properly registered versus the proportion registered in any form.
3. The proportion of registered trials with the registration number stated in the final publication.
4. The average sample size of registered trials versus non-registered trials.
5. The proportion of trials that declared a funding source.
6. The proportion of registered versus non-registered trials with a placebo comparator.
7. The number of trials with a low/unclear/high risk of bias for each of the four domains for registered
trials versus non-registered trials.
8. Number of properly registered trials with a missing time frame for the primary outcome.
9. Number of properly registered trials with a vague and/or unclear primary outcome.
Statistical analysis
We used frequency and percentages for categorical variables, and mean with standard deviation (SD) or
median and interquartile ranges (IQRs) for continuous variables, as appropriate. Proportions were compared
using chi-squared tests and Fisher exact tests where appropriate. Trends over time were assessed using
chi-squared tests for trend. Continuous variables were compared using t-tests and Mann–Whitney U-tests
for non-parametric data. A value of p < 0.05 (two tailed) was considered statistically significant. All statistics
were calculated using Statistical Package for the Social Sciences (SPSS) version 16 (SPSS Inc., Chicago, IL, USA)
except chi-squared tests for trend, which were calculated using StatsDirect (StatsDirect, Altrincham, UK).
The protocol for this study was posted on the Centre of Evidence Based Dermatology, University of
Nottingham, website273 at the beginning of the study in September 2011, and prior to data analysis.
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Results
A total of 122 eczema RCTs were published between 1 January 2007 and 31 July 2011 and included in
the GREAT database (Figure 12). Twelve studies were excluded because they had published abstracts, but
it was not possible to identify a full trial publication. Two publications came from the same study with a
later publication being a follow-up of the original trial.274 Only the first publication, describing the original
trial was included in this study.
Levels of registration of eczema treatment trials
Of the remaining 109 included studies, only 37 (34%) had been registered in any form, as shown in the
study flow chart in Figure 12. In 9 out of these 37 trials, the trial registration was more than a year after
the study had been completed and published (the longest time interval was almost 3 years after study
completion) and so could not be defined as ‘properly registered’. Only 20 (54%) out of the 37 registered
studies indicated their trial registration number in the final trial publication.
Among the 37 studies with a registered protocol, 18 studies (49%) had ‘properly registered’ according to
our definition. Although there has been an increase in trial registration from 2007 onwards, the proportion
of ‘properly registered’ trials was still low, reaching a maximum of 29% (4/14) in the first half of 2011.
The increasing trend in the proportion of registered eczema treatment trials was significant (p = 0.003)
(Figure 13).
Differences between trials with and without registration
Although registered trials had a larger median sample size of 70 people (IQR 37.5–192) compared with
60 people (IQR 30–104.5) for trials without registration, this difference was not statistically significant
(p = 0.405). Non-registered trials were significantly less likely to specify their funding source in the subsequent
publication than registered trials (3% vs. 30%; p = 0.001) and a post hoc analysis looking at choice of
comparator showed that non-registered trials were no more likely to include a placebo comparator than
registered trials (70% vs. 57%; p = 0.188).
Search result
(n = 122)
RCTs in GREAT database and
published between 1 January 2007
and 31 July 2011
Not properly registered RCTs
(n = 19)
• No primary outcome in the
   registration record, n = 1
• RCT was registered after
   study completion, n = 18
RCT with full publication
(n = 109)
Registered RCTs
(n = 37)
Properly registered RCTs
(n = 18)
Excluded
(n = 12)
• Abstracts only, n = 11
• Follow-up of the same
   original trial, n = 1
FIGURE 12 The GREAT database search for RCTs.
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Overall, the differences in the estimated risk of bias were not statistically significant, with the exception of
allocation concealment domain, for which registered trials scored marginally better: 24% (9/37) were at
low risk of bias compared with 8% (6/72) for non-registered trials (p = 0.04; Figure 14).
Outcome reporting in properly registered trials and their registration records
The most common discrepancy was missing time frame information for measurement of the primary
outcome: in 8 out of 18 trials, registration records did not state the timing of the primary outcome
measurement. In addition, the description of the primary outcome was often vague and unclear, which
occurred in 5 out of the 18 ‘properly registered’ trials (Table 15). For example, a primary outcome might be
described as ‘efficacy in treating exacerbations’ or ‘stable remission’, without further detail as to how this
was to be measured or assessed.
2007
19%
(4/21)
10%
(2/21)
14%
(4/28)
4%
(1/28)
30%
(6/20)
38%
(10/20)
19%
(5/26)
29%
(4/14)
57%
(8/14)55%
(11/20)
2008 2009
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2010 2011
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Proportion of trials
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Proportion of trials
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FIGURE 13 Registry of eczema RCT trials.
Method of randomisation
Allocation concealment
Blinding
Missing participant data
38 62
(a)
0
24 76 0
32 49 19
67.5 13.5 19
Low risk
Unclear risk
High risk
Method of randomisation
Allocation concealment
Blinding
Missing participant data
42 58
(b)
0
888 4
31 54 15
56 22 22
Low risk
Unclear risk
High risk
FIGURE 14 Risk of bias for eczema RCT trials. (a) Proportion of trials at risk of bias: registered trials; and
(b) proportion of trials at risk of bias: non-registered trials.
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Assessment of outcome reporting bias among properly registered trials
The lack of detail and clarity of reporting for the outcomes of registered trials both from the registration
record and the published trial report makes the objective of assessing outcome reporting bias in eczema
treatment trials difficult. One study introduced a new statistically significant primary outcome that was not
present in the registration record (original primary outcome was not significant),275 one study changed the
scale measuring eczema severity from Severity Scoring of Atopic Dermatitis (SCORAD) index to Six Area,
Six Sign Atopic Dermatitis (SASSAD),282 and one study changed the time frame for assessment of the primary
outcome from 26 weeks to 4 weeks.289 None of these changes resulted in a significant result being reported.
Discussion
Main findings
Our study has shown that the proportion of published eczema RCTs registered on an approved trial
registry has increased from 19% in 2007 to 57% in 2011. The fact that over half of the RCTs published in
2011 were registered is cause for some optimism. However, the proportion of trials that were ‘properly
registered’ (lodging details of the proposed trial design prior to the end of the study, or within 12 months
of the recorded trial start date and indicating the primary outcome in the registration) was considerably
lower. Taking into account that our definition of ‘properly registered’ was a very generous one, this is a
particularly sobering result. Overall, out of the 109 eczema RCTs examined, only five trials were registered
a priori, gave sufficient detail about the primary outcome to judge adherence to the original registration
record and reported the primary outcome in line with the original registration (or included an explanation
as to why this had changed). That only 5% of recent eczema trials were registered correctly and with
enough detail to assess outcome reporting bias for the primary outcome, coupled with the observation
that non-registered or incompletely registered studies fail to highlight the shortcomings of such omissions,
is bad science and a potential waste of resources.38,291
Even when investigators had pre-registered their trial, 46% failed to include details of their trial registration
in the published trial report, suggesting that investigators and journal editors do not yet appreciate the
importance of such information in their trial reports. The revised version of the CONSORT statement for
guidance on the reporting of RCTs now explicitly recommends that details of trial registration be reported
fully and this should improve trial reporting in the future.268
The fact that some investigators chose to pre-register their trial could be an indicator of trial quality and
this was explored using the four key domains known to be associated with high risk of bias.272 In this
sample of eczema RCTs, there was a suggestion that trial quality might be improved in registered trials,
but this was only significant for the domain of allocation concealment and is possibly limited by the
modest sample size of our survey.
With regard to the hypothesis that eczema trials are subject to outcome reporting bias, we found some
evidence of discrepancies between trial registration and trial reports; however, these were generally as a
result of unclear and non-specific trial registration information rather than clear signs of biased reporting.
In general, the number of correctly registered trials was so low that firm conclusions are difficult. Greater
efforts could certainly be made to provide more detail regarding the primary outcome and its timing within
trial registry records. It is hoped that reviews such as this one will be helpful in informing triallists of the
importance and relevance of detailed information being lodged in the trial registries. It is also important
that changes to the registration record subsequent to trial commencement are fed into the trial registries
in a timely fashion, in order to maintain transparency throughout. The concept of threaded publications,
enabling the tracking of clinical research studies from inception and the linking of all resulting publications
including the raw data when these are available, is another emerging tool to ensure consistency between
what was planned and what was done.292
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Comparison with other studies
Overall, the rates for registration of eczema RCTs were lower than those reported for other surveys of
general medical journals and larger specialities. Mathieu et al.293 looked at RCTs indexed in 2008 in
10 general medicine and specialty journals (cardiology, rheumatology and gastroenterology) and out of the
323 included trials, 45.5% were adequately registered, 13.9% trials were registered after the completion
of study and 12% were registered with no or unclear description of the primary outcome.
A systematic review of studies examining the impact of selective outcome reporting in RCTs identified five
studies and compared the trial publication with trial registration record. It found that between 40% and
62% of trials had at least one primary outcome that had been changed, introduced or omitted.263 These
rates are higher than the rates found in the current study, which might be a reflection of improvements in
trial reporting subsequent to the introduction of the ICMJE policy. Alternatively, it is possible that higher
rates of outcome reporting bias would have been found if more of the eczema trials had been registered,
thus allowing a comparison of the published results with the trial registration. It is conceivable that,
to date, only the better quality eczema trials have been registered appropriately.
Strengths and limitations of our study
This study used the GREAT database to identify and assess all eczema trials published over the last four
and a half years. Using this global collection of appraised eczema trials allowed for the speedy completion
of this review and the easy identification of all relevant RCTs that had been identified through a sensitive
search of several bibliographic databases. Including all trials on a particular topic, rather than just those
reported in specific journals or as a random sample of published trials, meant that our study is less open to
selection bias. Eczema is one of the most common skin conditions and is commonly researched. More than
250 RCTs of eczema treatments have been published in the last 10 years alone.226 It is possible that for
other common skin conditions, the proportion of trials registered and possible outcome reporting bias may
be different, which makes the results of this study difficult to generalise to the field of dermatology
research as a whole.
Our definition of a properly registered trial as one that was registered before the end of the study was a
generous one, given that the ICMJE requires that all clinical trials need to be registered in an approved
publicly accessible clinical trial register before patient recruitment begins. It is likely that the bottom line
figure of only 5% of all recent eczema trials that have been properly registered would have been even
worse if this more stringent definition had been applied, although in many cases it was impossible for us
to tell when recruitment began and when the study ended. On the point of timing, it is worth noting that
some triallists registered their trials after the study had been completed, which defeats the whole purpose
of prospective trial registration as a tool to prevent inappropriate post hoc analysis. Our sample size was
relatively small, which affected the overall precision of our estimates of ‘properly registered’ RCTs.
Finally, this review limited its scope to an evaluation of the primary outcomes assessed in trials. Others
have reported considerable outcome reporting bias for secondary outcomes, particularly in relation to the
preferential reporting of statistically significant secondary outcomes.294
Implications of our findings
The introduction of mandatory trial as required by the Journal of Investigative Dermatology is a great
opportunity to improve the quality and truthfulness of trial reporting, which will in turn lead to better
clinical decision-making by reducing the prevalence of spurious and misleading results and reduction in
research wastage.38 Although publication bias of whole studies is relatively well known, the phenomena of
selective outcome reporting bias within studies is possibly less well understood within the dermatology
clinical community.295
Ideally, deviations from the trial registration record should be described in the published articles so
that readers can interpret the results in full knowledge of the changes made. For the full benefits of
trial registration to be realised, it is important that all investigators, funders, journal editors, peer
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reviewers, readers and the public play an active role in making full use of trial registration information
and highlighting the need for transparent trial reporting. Journal referees and readers of clinical trials
especially should make more use of scrutinising trial registries to note if a clinical trial has truly been
registered prospectively and that the outcomes reported in the paper are consistent with what was
planned. Those conducting systematic reviews are also in a good position to check on and comment on
trial registration of included trials and to assess whether or not selective outcome reporting bias was likely
to have occurred.
Conclusion
Adequate trial registration for eczema RCTs is poor. Registration of all trials in a publicly accessible database
is a critical step towards ensuring the transparent reporting of clinical trial results that affect health care.
Harmonising Outcome Measures for Eczema initiative
The following text is adapted with permission from the following papers: Schmitt et al.176 © 2010 The
Authors. BJD © 2010 British Association of Dermatologists; and Schmitt et al.296 © 2012 John Wiley &
Sons A/S. The following text is also adapted with permission from the following papers: Schmitt et al.297
This article was published in J Allergy Clin Immunol, vol. 134, Schmitt J, Spuls PI, Thomas KS, Simpson E,
Furue M, Deckert S, et al. The Harmonising Outcome Measures for Eczema (HOME) statement to
assess clinical signs of atopic eczema in trials. pp. 800–7. © American Academy of Allergy, Asthma &
Immunology. Published by Elsevier Inc. 2014. Chalmers et al.298 © 2014 The Authors. British Journal of
Dermatology published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists (BAD).
This is an open access article under the terms of Creative Commons Attribution-NonCommercial License,
which permits use, distribution and reproduction in any medium, provided the original work is properly
cited and is not used for commercial purposes.
Summary
What was already known about this topic?
l The high number of scales used to measure the severity of eczema means that it is difficult to compare
the results of different trials in a meta-analysis.
l The aim of HOME is to recommend a set of core outcome measures to be included in all eczema trials.
What did this study add?
l Two working meetings were held at which a combination of formal presentations and nominal group
techniques were used to progress the HOME project.
l Outcome measures must meet the Outcome Measures in Rheumatoid Arthritis Clinical Trials (OMERACT)
filter to be included in the core set. The filter comprises truth (validity), discrimination (sensitivity to
change and responsiveness) and feasibility (ease of use, costs, time to perform and interpret).
l The four domains of clinical signs, symptoms, a long-term measure that captures flares and remissions
and health-related quality of life (HRQoL) should all be measured by the core outcome set.
l The clinical signs of eczema should be assessed by an investigator and both the intensity and extent of
signs should be measured.
l The following four clinical signs of eczema are essential for the scale to achieve content validity:
erythema, excoriation, oedema/papulation and lichenification.
l Consensus was achieved that EASI be recommended as the core outcome measure for the clinical signs
of eczema.
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Background to the Harmonising Outcome Measures for Eczema project
There are currently > 20 different instruments used to measure the severity of AE in clinical trials.175,299
Because these instruments assess different aspects of AE in different ways, trials cannot be readily compared
and meta-analyses are often not possible. Consequently, clinical decision-making is limited by a lack of
standardisation and validation of outcome measures. The global, multiprofessional HOME aims to standardise
and validate a core set of outcome measurements for AE,176 as others have done for osteoarthritis,300
childhood asthma,301 juvenile systemic lupus erythematosus and juvenile dermatomyositis.302
In 2007, a systematic review critically appraised the validity, reliability and ease of use of all published
measures to assess the severity of AE.175 This review concluded that only three of the 20 named scales
(SCORAD index,303 EASI304 and POEM305) had been adequately validated such that their use can be
recommend.175 Although proactive treatment of flare prevention is currently a relevant strategy given that
AE is a chronic disease,176 a recent systematic review highlighted there is no clear definition and validated
measure of disease flares.306 The corollary of a lack of high-quality outcomes research is that current clinical
trials face the possibility of overestimating, underestimating or completely missing the true effect of an
intervention for AE.
An international initiative was therefore launched to aid the standardisation of outcome measures for AE.
The first stage was to conduct an online Delphi consensus exercise to suggest a preliminary core set of
outcome domains that should be used in every clinical trial and in clinical record keeping.307 An outcome
‘domain’ is defined as a distinct aspect of disease such as QoL, clinical signs, symptoms, or cost and, typically,
each outcome domain can be measured by different instruments and/or scales. Our Delphi consensus
exercise involved 46 individuals representing four stakeholder groups (consumers, clinical experts, regulatory
agency representatives and journal editors) from 13 countries and four continents.307 There was consensus
from this Delphi exercise that measures for the domains symptoms, physician-assessed clinical signs and
long-term control of flares should be assessed in every future AE trial, but there was no consensus whether
or not HRQoL should be included in the core set of domains.307
Following on from this Delphi exercise, Hywel Williams and Jochen Schmitt set up an international and
multiperspective group called the HOME initiative225 with the overall purpose to derive core outcome
measures for AE research and clinical record keeping through collaborative research. Membership of
HOME is free and open to anyone interested in AE outcomes research.
The first meeting of the HOME initiative was a short exploratory workshop (HOME I) held during the
International Symposium on Atopic Dermatitis/New Trends in Allergy meeting in Munich in 2010.176 There
was overwhelming support at this workshop among the international community to address AE outcomes
research collaboratively as an open group and it was agreed that a second meeting would be arranged in
which the initial findings of the Delphi exercise could be built on.
Harmonising Outcome Measures for Eczema II meeting
The second working meeting (HOME II) took place in July 2011 and the aims were to:
l refine or confirm the preliminary core set of outcome domains for AE trials derived from the
Delphi procedure
l define minimum criteria for the recommendation of instruments to measure specific core outcome
measures in clinical trials of interventions for AE
l prioritise research into outcome measures for AE.
Methods
Study design
This 2-day face-to-face meeting was held in June 2011 and was hosted by Dr Phyllis Spuls from the
Academic Medical Center in Amsterdam. It was an international multiprofessional consensus study
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involving patient representatives, clinicians, methodologists and pharmaceutical industry representatives.
The HOME II meeting planning group consisted of Phyllis Spuls, Jochen Schmitt and Hywel Williams.
In contrast to our previous online Delphi exercise,307 to ensure the task was manageable, the group
focused exclusively on outcome measures for clinical trials in this study meeting. Core outcome measures
for record keeping in clinical practice are equally important and we plan to address these in the future.
Study participants
We invited participants from the Delphi consensus study,307 HOME I meeting attendees176 and clinicians
and methodological experts who had expressed interest in HOME or have recently published in the field
of AE outcomes research. We also invited individuals who were involved in the development of specific
AE outcomes measurement175 as well as representatives from the pharmaceutical industry. We invited
Professor Maarten Boers as an external expert, who, as a founding member of the OMERACT group, has
been involved in outcomes research in rheumatology since 1992.308 The meeting was free of charge for all
participants and travel expenses for some of the patient representatives and researchers were covered by
patient associations or academic institutions.
Study procedures
There was a strong focus on evidence-based information before consensus voting. Group techniques and
modified Delphi exercises were applied as described previously by the OMERACT group.308,309 Scientific
information was provided in the form of presentations and handouts of key publications. Patient
representatives additionally received plain-language information material before the meeting that had been
developed by one of the consumers (Rosemary Humphreys) and an organiser (HW). To allow structured
and effective group discussions we divided the panel into two groups, assigned one moderator and one
rapporteur to each group, and applied nominal group technique methods. For consensus voting, an
anonymous electronic key pad voting system was used. For further details concerning the study procedures
please refer to the HOME website.225
Statistical analysis
Based on his previous experiences from OMERACT meetings, Maarten Boers proposed the following
definition of consensus (consensus is reached if < 30% of the voters disagree). None of the participants
disagreed with this definition. There was 100% agreement that the whole group of participants voted
as one without dividing it into stakeholder groups (as done in the previously published online Delphi
exercise307). For the purposes of sensitivity analyses, information on stakeholder groups (i.e. clinicians,
consumers, others including pharmaceutical industry representatives and methodologists) was collected.
Participants were asked to nominate which stakeholder group they were most closely related to.
For each question counts and percentages of participants who ‘agreed’, were ‘undecided’ and ‘disagreed’
are presented.
Results
A total of 43 individuals from 10 countries participated in the HOME II consensus study. The panel
comprised an approximately equal number of males (n = 23; 53%) and females (n = 20; 47%). The
majority of participants (n = 30; 71%) were from Europe (UK, n = 10; the Netherlands, n = 10; Germany,
n = 5; France, n = 3; and Sweden, n = 2). The panel included six participants from Japan, three from Brazil,
two from Israel, one from the USA and one from Australia. Clinical experts were the largest stakeholder
group (n = 29; 67%). The panel included five consumers, five methodologists and one pharmaceutical
industry representative.
Refinement of the preliminary core set of outcome domains for atopic eczema trials
During group discussions both groups agreed that four domains should be included into the core set of
outcome domains for AE trials: clinical signs, symptoms, a long-term measure that captures flares and
remissions and HRQoL. It was noted that long-term disease control could be viewed as a derivative function
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of clinical signs and symptoms over time and not an independent item of source data. Some group
members favoured generic HRQoL measures, whereas others favoured disease-specific QoL measures.
Both groups discussed the role of biomarkers, coping behaviour and treatment utilisation as outcome
domains for AE trials. Both groups agreed that biomarkers should not be added to the core outcome
domains for the time being as taking blood from patients might hamper recruitment to clinical trials.
This decision did not preclude the inclusion of biomarkers in the future, as the disadvantages may be
outweighed by advancements in identification. Neither group favoured the inclusion of coping behaviour
nor treatment utilisation into the core set of outcome domains.
The results of consensus voting on refinement of core outcome domains for clinical trials to investigate the
efficacy of interventions for AE reflected the discussions and are summarised in Table 16.
There was broad consensus that clinical signs, symptoms, long-term control of flares and QoL should be
used as core outcome domains for future AE trials. Each stakeholder group agreed on this core set of
outcome domains. Agreement among the group of consumers was 100% (n = 5).
There was also consensus that biomarkers, treatment utilisation and compliance should not be added to
the core set of outcome domains at the moment. Interestingly, three out of five consumers favoured the
inclusion of biomarkers into the core set of outcome domains.
Definition of quality requirements to recommend outcome measures
A series of presentations was given to the panel on instruments for measuring outcomes in eczema trials.
Jochen Schmitt presented a systematic review on named outcome measures for AE, in which reliability,
validity, sensitivity to change and acceptability were used as criteria for recommendation of measurements.175
Maarten Boers presented the ‘OMERACT filter,310 which defines three criteria necessary for outcome
measures to be recommended:
1. truth – validity
2. discrimination – sensitivity to change, responsiveness
3. feasibility – ease of use, costs, time to perform and interpret.
Group discussion indicated that the adoption of the OMERACT filter was generally favoured by the panel.
Consensus voting resulted in absolute agreement (100%) of the panel, that necessary criteria to
recommend an outcome measure for AE trials are truth, discrimination and feasibility as defined previously
by the OMERACT group.310
TABLE 16 Results of consensus voting about core outcome domains for clinical trials to investigate the efficacy of
interventions for AE
Question Total votes
n (%)
Agree Undecided Disagree
Do you agree on ‘clinical signs’, ‘symptoms’ and ‘long-term
control of flares’ as core domains?
40 32 (80) 3 (8) 5 (13)
Do you agree to add ‘QoL’ as core domain? 41 31 (76) 6 (15) 4 (10)
Should ‘coping’ be considered for inclusion as core domain? 41 4 (10) 8 (20) 29 (71)
Should ‘biomarkers’ be considered for inclusion as core domain 41 4 (10) 5 (12) 32 (78)
Should ‘treatment utilisation’ be considered for inclusion as
core domain?
41 6 (15) 9 (22) 26 (63)
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Prioritisation of future atopic eczema outcomes research issues
Group discussions were used to identify important AE outcomes research topics. The following research
topics were considered important by both groups: identification of adequate measurements for the four
core outcome domains, measurement of quality of care, collapsing core outcome domains/conceptual
mapping, biomarkers and definitions of disease severity (i.e. how does ‘mild’, ‘moderate’ and ‘severe’
AE translate into a score and vice versa). Additional issues indicated as important by members of one
group were measurement of coping behaviour, self-efficacy, empowerment, illness perception, patient
satisfaction and corticosteroid phobia. Definition of incident AE in prevention trials and definition of
subtypes of AE were additional suggested issues for the future outcomes research agenda.
The results of consensus voting about the prioritisation of future AE outcomes research are summarised
in Table 17. The majority of panel members wanted to identify adequate measurements for the core
outcome domains clinical signs, symptoms and long-term control of flares. About half of the panel also
considered the identification of adequate measurements for HRQoL and how to define the severity of
AE to be important. A minority prioritised the identification of biomarkers and measures for the domain
‘quality of care’ and the development of methods to explore whether or not several different core
outcome domains could be further collapsed into one composite score (see Table 17).
Discussion
Forty-three individuals from five continents representing clinicians, patients, methodologists and the
pharmaceutical industry participated in the HOME II consensus study.
The previously described307 core outcome domains of symptoms, clinical signs and long-term control
of flares were confirmed by the panel. An additional core outcome domain of HRQoL was identified
with broad consensus. It thus appears that the four core outcome domains of symptoms, clinical signs,
long-term control of flares and QoL should be measured consistently in future AE trials. Therefore, it is
clear that more than one of the currently available instruments will need to be included in the core
outcome set as none cover all four domains (Table 18).
The OMERACT filter310 as a quality requirement to recommend outcome measures by the HOME group has
been adapted with full consensus of the HOME II panel. In order to be recommended, outcome measures
need to be valid, to discriminate between different disease states and need to be feasible in terms of ease
of use, costs, performance and interpretation.
TABLE 17 Prioritisation of future AE outcomes research issues
AE outcomes research topic
Highest priority,
n (%)
Not highest
priority, n (%)
Identify/validate measures for core outcomes domain ‘clinical signs’ 28 (80) 7 (20)
Identify/validate measures for core outcomes domain ‘symptoms’ 24 (69) 11 (31)
Identify/validate measures for core outcomes domain ‘long-term control of flares’ 30 (86) 5 (14)
Identify/validate measures for core outcomes domain ‘QoL’ 17 (49) 18 (51)
Identify/validate measures for domain ‘quality of care’ 6 (17) 29 (83)
Identify/validate adequate biomarkers 4 (11) 31 (89)
Collapsing core domains and conceptual mapping 9 (26) 26 (74)
Definition of disease severity (i.e. mild, moderate, severe AE) 20 (57) 15 (43)
n= 35 participants voted.
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The HOME initiative will continuously review new and emerging outcome measures as they are published,
such as the EASIdig (EASI score established from the digital images), a recently published digital tool for
the digital assessment of severity and extent of AE, that has been shown to correlate with SCORAD index
and EASI scores.311
The panel highlighted the need to design and/or validate adequate instruments that meet the OMERACT
filter to measure the four core outcome domains symptoms, clinical signs, long-term control and QoL.
Study strengths and limitations
Following systematic research,175,299,306,312,313 an international online Delphi consensus study on core
outcome domains307 and an exploratory meeting (HOME I) that resulted in the formation of the HOME
group,176 the study presented here was the first extended 2-day meeting in which patient representatives,
clinicians, methodologists and pharmaceutical industry representatives with an interest in AE outcomes
research from various parts of the world met, worked together and formed an active working group.
A significant strength of HOME is the close links with the OMERACT group, a similar initiative in
rheumatology that started in 1992.308 Maarten Boers, a founding member of OMERACT, guided us
throughout the HOME II consensus study and proposed the use of the OMERACT filter,310 which has been
TABLE 18 Presence of domains (clinical signs, symptoms, a long-term measure of control) in AE scores
Score Clinical signs Symptoms Long-term measure of disease control
ADAM ✓ ✓
ADASI ✓ ✓
ADSI ✓
BCSS ✓
EASI ✓
FSSS ✓ ✓
IGADA ✓
Leicester index ✓
NESS ✓ ✓ ✓
OSAAD ✓
POEM ✓
RL score ✓ ✓ ✓
SA-EASI ✓ ✓
SASSAD ✓
SCORAD index ✓ ✓
SIS ✓
SSS ✓ ✓
TBSA ✓
TIS
WAZ-S ✓ ✓
ADAM, Atopic Dermatitis Assessment Measure; ADASI, Atopic Dermatitis Area and Severity Index; ADSI, Atopic Dermatitis
Severity Index; BCSS, Basic Clinical Scoring System; FSSS, Four Step Severity Score; IGADA, Investigator Global Atopic Dermatitis
Assessment; NESS, Nottingham Eczema Severity Score; OSAAD, Objective Severity Assessment of Atopic Dermatitis; RL score,
Rajka and Langeland Score; SA-EASI, self-administered EASI; SIS, Skin Intensity Score; SSS, simple scoring system; TBSA, Six-Area
Total Body Severity Assessment; TIS, Three-Item Severity; WAZ-S, Atopic Dermatitis Severity Score (in Polish).
QoL is measured by different scores.
Source: adapted from Schmitt et al.175 This article was published in J Allergy Clin Immunol, vol. 120, Schmitt J, Langan S,
Williams HC, European Dermato-Epidemiology Network, What are the best outcome measurements for atopic eczema?
A systematic review, pp. 1389–98, Copyright Elsevier (2007).
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successfully used in rheumatology. The HOME group also has strong links with other interdisciplinary
outcome research initiatives included in Core Outcome Measures in Effectiveness Trials (COMET).314
Although individuals from all areas of the world were invited, colleagues from Africa, China or India were
not able to attend this particular meeting and only one US invitee was able to attend. In addition, a more
equal representation of some stakeholders groups such as the regulators, pharmaceutical industry and
patients with a range of disease severity or in remission could enhance the representativeness of our
findings and recommendations. We held the third HOME meeting (HOME III) in the USA specifically to
attract a wider range of participants (see www.homeforeczema.org225 for details).
Harmonising Outcome Measures for Eczema III meeting
The third meeting of the HOME initiative was held in San Diego, CA, from 6 April to 7 April 2013
(HOME III). The aims of the HOME III meeting were specifically to:
l discuss and interpret new research since the previous HOME meeting (HOME II) on the four core
outcome domains that should be assessed in every clinical trial investigating interventions for AE, that is,
signs, symptoms, long-term control and QoL
l decide which instrument(s) should be used to measure clinical signs of AE
l prioritise areas for further research in the four core domains.
Methods
Study design
A combination of formal presentations and nominal group techniques were used at the meeting.
Consensus was achieved through an iterative and cumulative process over the 2 days. The decision was
taken prior to the meeting that members would need to be present in order to vote to ensure that
decisions were based on the data presented and the subsequent discussions.
Each session began with presentations of relevant research, followed by whole group and breakout group
discussions. Voting was anonymised by using electronic handsets and TurningPoint© (Turning Technologies,
Belfast, UK) software to analyse the results in real time. Voting took place as one panel; all stakeholders
were included in every vote. The previously agreed consensus rule296 was applied here; that is consensus is
reached when < 30% of the voters disagree.
Study participants
All members of HOME were invited to participate. There were a total of 56 attendees from around the
world: North America (n = 32), Europe (n = 18), Japan (n = 4) and South America (n = 2). These included a
mixture of prior HOME meeting attendees and new members. Details of the breakdown by stakeholder
group can be found in Table 19. Most attendees had been involved with designing or recruiting into
clinical trials (86%) and approximately half had used EASI and/or SCORAD index.
TABLE 19 Attendees of HOME III by stakeholder group
Stakeholder group n (%)
Dermatologists 31 (55)
Patient/care provider/patient representative 9 (16)
Pharmaceutical industry representative 7 (13)
Methodologists (non-clinical) 5 (9)
Nurses 2 (3.5)
Other 2 (3.5)
Total 56 (100)
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The meeting received no sponsorship from any commercial organisation. With the exception of patient
representatives, attendees covered their own travel and accommodation costs.
Patient representatives from France, UK and USA attended the meeting. A plain English summary was
produced and circulated prior to the meeting and they had time before the meeting to ask any questions
about the process and content. The patient representatives were then present at all sessions and
participated in the discussion and voting.
Results
Session 1: introduction
Presentation 1.1: introduction and background Professor Hywel Williams (UK) opened the meeting by
presenting the background to HOME and highlighted that core outcomes are an essential part of good
clinical research to compare outcomes of studies across the world and in time. He then summarised
the work undertaken by HOME members to date and explained the HOME roadmap, which describes the
steps needed to progress each HOME work programme, that is identify all instruments, establish the extent
and quality of testing, determine which instruments should be shortlisted and carry out validation studies
as required. He summarised the progress of the rheumatology outcomes group (OMERACT) over the
previous 20 years and the group were reminded of the need to put aside preferences and allegiances and
work together as a global community for the benefit of patients.
Professor Williams also stressed that the use of a core outcome does not exclude other outcomes being
measured in a clinical trial, nor does it imply that the core outcome has to be a primary outcome. A core
outcome is simply the minimum set that should be measured and reported in all future eczema trials so
results can be compared and that researchers are free to include other outcomes as appropriate.
Presentation 1.2: the gift of the OMERACT filter Dr Jasvinder Singh (USA) from the OMERACT group
was invited to attend the meeting to act as an external advisor and to keep the meeting focused and fair.
Dr Singh explained why OMERACT was needed, highlighting the similarities between the situation in
rheumatoid arthritis research 20 years ago and the situation with eczema now. An important message was
that in the interests of achieving consensus the group should accept that the outcome of the consensus
may not be perfect but they should ask themselves the question ‘is it preferable to the status quo?’. The
core outcomes can be the primary or secondary outcome but researchers should be aware that, if it is not
the primary outcome, there is a danger that the study may be underpowered for this outcome measure.
The core set can be updated to reflect new findings about disease or if a new stakeholder group is added.
The measures included in the core set can also be different for children and adults.
Presentation 1.3: feasibility in all settings Professor Kim Thomas (UK) highlighted that core outcomes
need to be feasible in all settings and trial designs. The core outcome set should (1) include at least one
objective measure because not all interventions/trial settings can be blinded, (2) be relatively quick and
easy to perform with minimal training required, (3) perform well and (4) measure things of importance to
patients and clinicians. Discussions highlighted that there was a variation in how a representative site
was determined.
Presentation 1.4: the use of global assessments in atopic dermatitis research – a systematic review
of randomised controlled trials Dr Eric Simpson (USA) explained that the Investigator Global Assessment
(IGA) is required by regulatory agencies to be performed in clinical trials and presented data from this
review showing that there is huge variation on how IGA is conducted and called for standardisation. In the
discussion that followed, the group felt that although not a core domain, the HOME initiative should be
involved with helping to standardise and better validate the IGA.
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Session 2: signs domain
Professor Jochen Schmitt (Germany) opened the session by reminding the group that it had previously
been agreed that signs assessed by a score should be included as a core outcome. He stated the objectives
of the session were to achieve consensus on content validity and on which instrument to use to assess
clinical signs of AE in future clinical trials.
Presentation 2.1: measuring responsiveness (sensitivity to change) and minimally clinically
important difference of the Three-Item Severity scale Dr Mandy Schram (the Netherlands) explained
that the TIS score315 is quick and easy to administer because it includes only erythema, oedema and excoriation,
each measured at one representative site. Therefore, because of the simplicity of the scale, work had been
done to look at the responsiveness of TIS based on previously published trials and was presented here.
Presentation 2.2: measurement properties of outcome measurements for atopic dermatitis
Professor Jochen Schmitt (Germany) and Stephanie Deckert (Germany) presented the results of a systematic
review assessing the measurement properties of sixteen AE sign scales. Each included scale was evaluated
using pre-defined criteria including the OMERACT filter of truth, discrimination and feasibility310 and the
quality of the methodological studies using the COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) checklist.316 The performance of each scale was then categorised
as follows.
l Outcome measure meets all requirements to be recommended for use.
l Outcome measure meets two or more quality items, but performance in all other required quality items
is unclear, so that the outcome measure has the potential to be recommended in the future depending
on the results of further validation studies.
l Outcome measure has low quality in at least one required quality criteria (≥ 1 rating of ‘minus’) and,
therefore, is not recommended to be used any more.
l Outcome measure has (almost) not been validated. Its performance in all or most relevant quality items
is unclear, so that it is not recommended to be used until further validation studies clarify its quality.
The two scales that had been the most extensively validated were SCORAD index303 and EASI317 (Table 20).
Both scales have adequate content and construct validity, are responsive and internally consistent and have
acceptable interobserver reliability (Table 21). Floor and ceiling effects are unlikely to be an issue with either
scale.330 Intraobserver reliability is unclear for SCORAD index but adequate for EASI. Both scales measure the
intensity and extent of the signs. Two other scales, TIS315 and SASSAD,326 fulfil some of the methodological
quality criteria but further consensus on content validity is required. The simple scoring system327 has reasonable
content validity but very little validation work has been carried out on it. Further details of the methods and
results of this systematic review are published elsewhere.330 The conclusion from the systematic review was that
EASI and SCORAD were shown to be the most valid and reliable instruments to assess clinical signs of AD.
The main differences between the two scales were then discussed: (1) the use of a representative site in
SCORAD index, whereas EASI measures the intensity of lesions at multiple body parts and (2) SCORAD
index relies on the assumption that the extent of AD has a linear relationship with severity, which has been
shown not to be the case in all patients.331
Professor Schmitt also described a previous study175 that showed both intensity and extent of disease
should be measured. There followed an in-depth discussion on the signs domain for which named scales
were put aside and a significant amount of time was dedicated to discussing which signs are essential to
reflect the construct of the disease and should therefore be included in the core outcome. With reference
to the book Measurement In Medicine – A Practical Guide,332 Professor Schmitt explained that when the
conceptual framework was considered, signs were a formative model, because the items of instrument
form the construct (domain) to be measured. Therefore, content validity, defined as the degree to which
the domain ‘signs’ are comprehensively represented by the items in the instrument, is crucial. In other
words, the items in the instrument all need to be relevant and all relevant items need to be included.
DOI: 10.3310/pgfar04180 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 18
© Queen’s Printer and Controller of HMSO 2016. This work was produced by Thomas et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
81
TA
B
LE
20
Su
m
m
ar
y
o
f
m
ea
su
re
m
en
t
p
ro
p
er
ti
es
o
f
o
u
tc
o
m
e
m
ea
su
re
s
fo
r
cl
in
ic
al
si
g
n
s
o
f
A
D
an
d
re
co
m
m
en
d
at
io
n
s
M
ea
su
re
m
en
t
p
ro
p
er
ty
(n
am
e)
C
o
n
te
n
t
va
lid
it
y
C
o
n
st
ru
ct
va
lid
it
y
In
te
rn
al
co
n
si
st
en
cy
In
tr
ao
b
se
rv
er
re
lia
b
ili
ty
In
te
ro
b
se
rv
er
re
lia
b
ili
ty
Se
n
si
ti
vi
ty
to
ch
an
g
e
Fl
o
o
r
o
r
ce
ili
n
g
ef
fe
ct
s
In
te
rp
re
ta
b
ili
ty
A
cc
ep
ta
b
ili
ty
R
ec
o
m
m
en
d
at
io
n
a
A
D
A
M
31
8
–
N
R
+
N
R
+
/–
N
R
N
R
N
R
N
R
C
A
D
A
SI
31
9
+
/–
N
R
N
R
N
R
N
R
N
R
N
R
N
R
+
D
A
D
Q
32
0
–
+
/–
N
R
N
R
N
R
N
R
N
R
N
R
+
C
BC
SS
32
1
–
–
N
R
N
R
+
N
R
N
R
N
R
N
R
C
EA
SI
32
2
+
+
+
+
+
/–
+
N
R
N
R
N
R
B
O
SA
A
D
32
3
–
+
/–
N
R
N
R
+
N
R
+
N
R
–
C
PO
EM
30
5
–
–
+
+
N
A
+
N
R
N
R
+
C
PO
-S
C
O
RA
D
in
de
x3
24
+
/–
+
/–
N
R
N
R
N
A
N
R
N
R
N
R
+
D
SA
-E
A
SI
32
5
+
+
/–
N
R
N
R
N
A
N
R
N
R
N
R
N
R
D
SA
SS
A
D
32
6
+
/–
+
N
R
N
R
+
/–
N
R
+
N
R
+
–
SC
O
RA
D
in
de
x3
03
+
+
+
/–
N
R
+
+
+
+
+
/–
B
SS
S3
27
–
N
R
N
R
N
R
N
R
N
R
+
N
R
N
R
C
TI
S3
15
+
/–
+
/–
+
/–
N
R
+
/–
N
R
+
+
+
–
W
-A
ZS
32
8
–
N
R
N
R
N
R
N
R
N
R
N
R
N
R
N
R
C
U
nn
am
ed
sc
al
e3
29
+
/–
N
R
N
R
N
R
+
N
R
N
R
N
R
+
D
U
nn
am
ed
sc
al
e3
29
+
/–
N
R
N
R
N
R
+
N
R
N
R
N
R
+
D
A
D
A
M
,
A
to
pi
c
D
er
m
at
iti
s
A
ss
es
sm
en
t
M
ea
su
re
;
A
D
A
SI
,
A
to
pi
c
D
er
m
at
iti
s
A
re
a
an
d
Se
ve
rit
y
In
de
x;
A
D
Q
,
A
to
pi
c
D
er
m
at
iti
s
Q
ui
ck
sc
or
e;
BC
SS
,
Ba
si
c
C
lin
ic
al
Sc
or
in
g
Sy
st
em
;
N
R,
no
t
re
le
va
nt
;
O
SA
A
D
,
O
bj
ec
tiv
e
Se
ve
rit
y
A
ss
es
sm
en
t
of
A
to
pi
c
D
er
m
at
iti
s;
PO
-S
C
O
RA
D
,
pa
tie
nt
-o
rie
nt
ed
SC
O
RA
D
;
SA
-E
A
SI
,
se
lf-
ad
m
in
is
te
re
d
EA
SI
;
SS
S,
si
m
pl
e
sc
or
in
g
sy
st
em
;
W
-A
ZS
,
A
to
po
w
e
za
pa
le
ni
e
sk
ór
y.
a
B,
ou
tc
om
e
m
ea
su
re
ha
s
th
e
po
te
nt
ia
lt
o
be
re
co
m
m
en
de
d
in
th
e
fu
tu
re
de
pe
nd
in
g
on
th
e
re
su
lts
of
fu
rt
he
r
va
lid
at
io
n
st
ud
ie
s;
C
,
ou
tc
om
e
m
ea
su
re
ha
s
in
ad
eq
ua
te
qu
al
ity
in
at
le
as
t
on
e
re
qu
ire
d
m
ea
su
re
m
en
t
pr
op
er
ty
(≥
1
ra
tin
g
of
‘m
in
us
’)
an
d,
th
er
ef
or
e,
is
no
t
re
co
m
m
en
de
d
to
be
us
ed
;
D
,
ou
tc
om
e
m
ea
su
re
ha
s
ba
re
ly
be
en
va
lid
at
ed
.
ECZEMA TREATMENT WORK PROGRAMME
NIHR Journals Library www.journalslibrary.nihr.ac.uk
82
TA
B
LE
21
M
et
h
o
d
s
an
d
d
ef
in
it
io
n
s
to
ra
te
th
e
q
u
al
it
y
o
f
o
u
tc
o
m
e
m
ea
su
re
s
M
ea
su
re
m
en
t
p
ro
p
er
ty
(n
am
e)
M
ea
su
re
m
en
t
p
ro
p
er
ty
(d
es
cr
ip
ti
o
n
)
In
cl
u
si
o
n
in
O
M
ER
A
C
T
fi
lt
er
C
ri
te
ri
a
fo
r
ad
eq
u
at
e
ra
ti
n
g
(+
)
C
ri
te
ri
a
fo
r
in
te
rm
ed
ia
te
ra
ti
n
g
(+
/−
)
C
ri
te
ri
a
fo
r
in
ad
eq
u
at
e
ra
ti
n
g
(−
)
C
on
te
nt
va
lid
ity
Ex
te
nt
to
w
hi
ch
th
e
do
m
ai
n
‘s
ig
ns
’
is
co
m
pr
eh
en
si
ve
ly
re
pr
es
en
te
d
by
th
e
ite
m
s
in
th
e
in
st
ru
m
en
t
Tr
ut
h
C
lin
ic
ia
ns
O
R
pa
tie
nt
s
w
er
e
in
vo
lv
ed
in
ite
m
se
le
ct
io
n;
cl
in
ic
ia
ns
A
N
D
pa
tie
nt
s
co
ns
id
er
≥
90
%
of
ite
m
s
as
re
pr
es
en
ta
tiv
e
fo
r
th
e
do
m
ai
n
A
E
si
gn
s
C
lin
ic
ia
ns
O
R
pa
tie
nt
s
w
er
e
in
vo
lv
ed
in
ite
m
se
le
ct
io
n;
cl
in
ic
ia
ns
A
N
D
pa
tie
nt
s
co
ns
id
er
at
70
%
to
89
%
of
ite
m
s
as
re
pr
es
en
ta
tiv
e
fo
r
th
e
do
m
ai
n
A
E
si
gn
s
N
ei
th
er
cl
in
ic
ia
ns
no
r
pa
tie
nt
s
w
er
e
in
vo
lv
ed
in
ite
m
se
le
ct
io
n;
cl
in
ic
ia
ns
O
R
pa
tie
nt
s
co
ns
id
er
<
70
%
of
ite
m
s
as
re
pr
es
en
ta
tiv
e
fo
r
th
e
do
m
ai
n
A
E
si
gn
s
C
on
st
ru
ct
va
lid
ity
Ex
te
nt
to
w
hi
ch
an
in
st
ru
m
en
t
tr
ul
y
m
ea
su
re
s
th
e
co
ns
tr
uc
t
‘a
to
pi
c
ec
ze
m
a
si
gn
s’
Tr
ut
h
Tw
o
di
ff
er
en
t
in
st
ru
m
en
ts
th
at
ai
m
to
m
ea
su
re
si
gn
s
of
A
E
sh
ow
hi
gh
co
rr
el
at
io
n
(i.
e.
fa
ct
or
lo
ad
in
g/
co
rr
el
at
io
n
co
ef
fic
ie
nt
>
0.
70
);
O
R
sp
ec
ifi
c
hy
po
th
es
es
w
er
e
fo
rm
ul
at
ed
A
N
D
≥
75
%
of
th
e
re
su
lts
ar
e
in
ac
co
rd
an
ce
w
ith
th
es
e
hy
po
th
es
es
Tw
o
di
ff
er
en
t
in
st
ru
m
en
ts
th
at
ai
m
to
m
ea
su
re
si
gn
s
of
A
E
sh
ow
hi
gh
co
rr
el
at
io
n
(i.
e.
fa
ct
or
lo
ad
in
g/
co
rr
el
at
io
n
co
ef
fic
ie
nt
0.
60
–
0.
69
)
Tw
o
di
ff
er
en
t
in
st
ru
m
en
ts
th
at
ai
m
to
m
ea
su
re
si
gn
s
of
A
E
do
no
t
sh
ow
hi
gh
co
rr
el
at
io
n
(i.
e.
fa
ct
or
lo
ad
in
g/
co
rr
el
at
io
n
co
ef
fic
ie
nt
<
0.
60
);
A
N
D
/O
R
sp
ec
ifi
c
hy
po
th
es
es
w
er
e
fo
rm
ul
at
ed
BU
T
<
75
%
of
hy
po
th
es
es
w
er
e
co
nf
irm
ed
,
de
sp
ite
ad
eq
ua
te
de
si
gn
an
d
m
et
ho
ds
In
te
rn
al
co
ns
is
te
nc
y
Ex
te
nt
to
w
hi
ch
ite
m
s
in
th
e
sc
al
e
‘s
ig
ns
’
ar
e
in
te
rr
el
at
ed
(m
ea
su
re
th
e
sa
m
e
co
ns
tr
uc
t)
D
is
cr
im
in
at
io
n
Fa
ct
or
an
al
ys
es
pe
rf
or
m
ed
on
ad
eq
ua
te
sa
m
pl
e
si
ze
(s
ev
en
tim
es
th
e
nu
m
be
r
of
ite
m
s
an
d
>
10
0)
A
N
D
C
ro
nb
ac
h
α
ca
lc
ul
at
ed
pe
r
di
m
en
si
on
A
N
D
C
ro
nb
ac
h
α
of
0.
70
–
0.
95
N
o
fa
ct
or
an
al
ys
is
O
R
do
ub
tf
ul
de
si
gn
or
m
et
ho
d
C
ro
nb
ac
h
α
<
0.
70
or
>
0.
95
,
de
sp
ite
ad
eq
ua
te
de
si
gn
an
d
m
et
ho
ds
Te
st
–
re
te
st
re
lia
bi
lit
y/
in
tr
ar
at
er
va
ria
bi
lit
y
Ex
te
nt
to
w
hi
ch
re
pe
at
ed
m
ea
su
re
m
en
t
by
th
e
sa
m
e
in
ve
st
ig
at
or
pr
ov
id
es
id
en
tic
al
re
su
lts
D
is
cr
im
in
at
io
n
C
or
re
la
tio
n
co
ef
fic
ie
nt
>
0.
90
O
R
pe
rc
en
ta
ge
va
ria
tio
n
<
5%
O
R
co
ef
fic
ie
nt
of
va
ria
tio
n
<
10
%
C
or
re
la
tio
n
co
ef
fic
ie
nt
0.
80
–
0.
90
O
R
pe
rc
en
ta
ge
va
ria
tio
n
5%
to
10
%
O
R
co
ef
fic
ie
nt
of
va
ria
tio
n
10
%
to
20
%
C
or
re
la
tio
n
co
ef
fic
ie
nt
<
8.
80
.
Pe
rc
en
ta
ge
va
ria
tio
n
>
10
%
O
R
co
ef
fic
ie
nt
of
va
ria
tio
n
>
20
%
In
te
ro
bs
er
ve
r
re
lia
bi
lit
y
Ex
te
nt
to
w
hi
ch
ap
pl
ic
at
io
n
of
th
e
in
st
ru
m
en
t
by
di
ff
er
en
t
in
ve
st
ig
at
or
s
pr
ov
id
es
id
en
tic
al
re
su
lts
D
is
cr
im
in
at
io
n
In
tr
ac
la
ss
co
rr
el
at
io
n
>
0.
80
O
R
w
ei
gh
te
d
κ
>
0.
60
O
R
co
ef
fic
ie
nt
of
va
ria
tio
n
<
20
%
O
R
A
N
O
V
A
(p
er
ce
nt
ag
e
va
ria
nc
e
ex
pl
ai
ne
d
by
ob
se
rv
er
)
<
10
%
In
tr
ac
la
ss
co
rr
el
at
io
n
0.
60
–
0.
80
O
R
w
ei
gh
te
d
κ
0.
40
–
0.
60
O
R
co
ef
fic
ie
nt
of
va
ria
tio
n
20
%
to
30
%
O
R
A
N
O
V
A
(p
er
ce
nt
ag
e
va
ria
nc
e
ex
pl
ai
ne
d
by
ob
se
rv
er
)
10
%
to
20
%
In
tr
ac
la
ss
co
rr
el
at
io
n
<
0.
60
O
R
w
ei
gh
te
d
κ
>
0.
4
O
R
co
ef
fic
ie
nt
of
va
ria
tio
n
>
30
%
O
R
A
N
O
V
A
(p
er
ce
nt
ag
e
va
ria
nc
e
ex
pl
ai
ne
d
by
ob
se
rv
er
)
>
20
%
co
nt
in
ue
d
DOI: 10.3310/pgfar04180 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 18
© Queen’s Printer and Controller of HMSO 2016. This work was produced by Thomas et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
83
TA
B
LE
21
M
et
h
o
d
s
an
d
d
ef
in
it
io
n
s
to
ra
te
th
e
q
u
al
it
y
o
f
o
u
tc
o
m
e
m
ea
su
re
s
(c
o
n
ti
n
u
ed
)
M
ea
su
re
m
en
t
p
ro
p
er
ty
(n
am
e)
M
ea
su
re
m
en
t
p
ro
p
er
ty
(d
es
cr
ip
ti
o
n
)
In
cl
u
si
o
n
in
O
M
ER
A
C
T
fi
lt
er
C
ri
te
ri
a
fo
r
ad
eq
u
at
e
ra
ti
n
g
(+
)
C
ri
te
ri
a
fo
r
in
te
rm
ed
ia
te
ra
ti
n
g
(+
/−
)
C
ri
te
ri
a
fo
r
in
ad
eq
u
at
e
ra
ti
n
g
(−
)
Se
ns
iti
vi
ty
to
ch
an
ge
/
re
sp
on
si
ve
ne
ss
A
bi
lit
y
of
qu
es
tio
nn
ai
re
to
de
te
ct
cl
in
ic
al
ly
im
po
rt
an
t
ch
an
ge
s
ov
er
tim
e
D
is
cr
im
in
at
io
n
M
IC
de
fin
ed
;
M
IC
>
SD
C
M
IC
de
fin
ed
,
bu
t
do
ub
tf
ul
de
si
gn
or
m
et
ho
d;
M
IC
>
SD
C
M
IC
no
t
de
fin
ed
;
M
IC
≤
SD
C
In
te
rp
re
ta
bi
lit
y
D
eg
re
e
to
w
hi
ch
on
e
ca
n
as
si
gn
qu
al
ita
tiv
e
m
ea
ni
ng
to
qu
an
tit
at
iv
e
sc
or
es
(i.
e.
ra
ng
es
fo
r
cl
ea
r/
al
m
os
t
cl
ea
r,
m
ild
,
m
od
er
at
e
an
d
se
ve
re
ec
ze
m
a)
Fe
as
ib
ili
ty
Ra
ng
es
of
th
e
sc
al
e
ha
ve
be
en
de
fin
ed
th
at
re
pr
es
en
t
‘c
le
ar
/
al
m
os
t
cl
ea
r,
’
‘m
ild
,’
‘m
od
er
at
e,
’
an
d
‘s
ev
er
e’
A
E/
A
E
si
gn
s
A
N
D
M
IC
de
fin
ed
M
ea
n
an
d
SD
sc
or
es
pr
es
en
te
d
of
≥
3
re
le
va
nt
su
bg
ro
up
s
of
pa
tie
nt
s
bu
t
no
cl
ea
r
ra
ng
es
in
sc
al
e
fo
r
qu
al
ita
tiv
e
m
ea
ni
ng
of
se
ve
rit
y
of
si
gn
s
de
fin
ed
O
R
no
M
IC
de
fin
ed
N
o
in
fo
rm
at
io
n
fo
un
d
on
in
te
rp
re
ta
tio
n
Fl
oo
r
or
ce
ili
ng
ef
fe
ct
s
N
um
be
r
of
re
sp
on
de
nt
s
w
ho
ac
hi
ev
ed
th
e
lo
w
es
t
or
hi
gh
es
t
po
ss
ib
le
sc
or
e
N
ot
re
qu
ire
d
by
O
M
ER
A
C
T
fil
te
r
≤
15
%
of
th
e
re
sp
on
de
nt
s
(o
f
va
lid
at
io
n
st
ud
y
bu
t
no
t
in
a
gi
ve
n
RC
T)
ac
hi
ev
ed
th
e
hi
gh
es
t
or
lo
w
es
t
po
ss
ib
le
sc
or
es
D
ou
bt
fu
ld
es
ig
n
or
m
et
ho
d
>
15
%
of
th
e
re
sp
on
de
nt
s
(o
f
va
lid
at
io
n
st
ud
y
bu
t
no
t
in
a
gi
ve
n
RC
T)
ac
hi
ev
ed
th
e
hi
gh
es
t
or
lo
w
es
t
po
ss
ib
le
sc
or
es
de
sp
ite
ad
eq
ua
te
de
si
gn
an
d
m
et
ho
d
A
cc
ep
ta
bi
lit
y/
ea
se
of
us
e
D
eg
re
e
to
w
hi
ch
th
e
sc
or
e
ca
n
be
ap
pl
ie
d
ea
si
ly
,
gi
ve
n
co
ns
tr
ai
nt
s
of
tim
e
an
d
m
on
ey
Fe
as
ib
ili
ty
Ti
m
e
to
ad
m
in
is
te
r
<
7
m
in
ut
es
A
N
D
sc
or
e
ca
n
be
us
ed
w
ith
ou
t
ch
ar
ge
A
N
D
no
sp
ec
ifi
c
to
ol
s
ne
ed
ed
Ti
m
e
to
ad
m
in
is
te
r
7–
10
m
in
ut
es
A
N
D
sc
or
e
ca
n
be
us
ed
w
ith
ou
t
ch
ar
ge
A
N
D
no
sp
ec
ifi
c
to
ol
s
ne
ed
ed
Ti
m
e
to
ad
m
in
is
te
r
>
10
m
in
ut
es
O
R
sc
or
e
ca
nn
ot
be
us
ed
w
ith
ou
t
ch
ar
ge
O
R
sp
ec
ifi
c
to
ol
ne
ed
ed
+
,
po
si
tiv
e
ra
tin
g
in
di
ca
tin
g
‘a
de
qu
at
e’
m
ea
su
re
m
en
t
pr
op
er
ty
;
+
/–
,
in
te
rm
ed
ia
te
ra
tin
g
in
di
ca
tin
g
‘in
te
rm
ed
ia
te
’
m
ea
su
re
m
en
t
pr
op
er
ty
;
–
,
in
ad
eq
ua
te
ra
tin
g
in
di
ca
tin
g
‘in
ad
eq
ua
te
’
m
ea
su
re
m
en
t
pr
op
er
ty
.
A
N
O
V
A
,
A
na
ly
si
s
of
va
ria
nc
e;
M
IC
,
m
in
im
al
ly
im
po
rt
an
t
ch
an
ge
;
SD
C
,
sm
al
le
st
de
te
ct
ab
le
ch
an
ge
.
ECZEMA TREATMENT WORK PROGRAMME
NIHR Journals Library www.journalslibrary.nihr.ac.uk
84
The main points arising from the discussion are summarised in Box 2.
In the subsequent voting session, consensus was achieved on the following points (Table 22) for details of
voting results).
l The core outcome measure for the signs domain should include erythema, excoriation, oedema/
papulation and lichenification as a minimum to achieve content validity.
l Both the intensity and extent of each clinical sign in the core set should be measured.
l No other signs are essential to be included, so further individual signs were not voted on.
Only once there was consensus on important criterion of content validity did the discussion move on to
which of the named scales identified in the systematic review met the criteria for content validity AND
standards for validity in other areas. Professor Schmitt referred back to the systematic review results to
confirm that objective SCORAD index and EASI both include the four signs voted as essential for inclusion
(erythema, excoriations, oedema/papulation and lichenification) and, therefore, it was agreed that there
was no need to create an entirely new scale and these two scales would be shortlisted for consideration.
Objective SCORAD index was considered from this point onwards (rather than SCORAD index) because the
purpose here was to identify a scale to measure only the domain of eczema signs. Objective SCORAD
index measures signs only whereas SCORAD index is a composite measure which measures both signs and
symptoms. Professor Schmitt reiterated both objective SCORAD index and EASI had construct validity and
both are freely available at no cost. He also noted the eczema community is very fortunate to have two
good scales to choose from to measure clinical signs.
The properties of each scale were then described to the group (Table 23).
Nominal group techniques were then used to achieve consensus on which scale to recommend for
inclusion in the core outcome set. The group split into five smaller groups with mixed nationalities in each
BOX 2 Summary of main discussion points regarding the signs domain core outcome
The three signs that have previously been shown to be independent predictors of patient-rated disease severity
(excoriations, erythema and oedema/papulation) were all considered to be important signs.
In addition, lichenification should also be considered for inclusion because it often more prominent in darker
skin types and reflects the chronic relapsing nature of the disease.
The relative important of other signs were discussed including crusting/oozing, xerosis/dryness, blanching
and flaking.
It was generally felt that there should be some measure of area involvement in the scale.
Discussions suggested that it would be appropriate for the core outcome ‘clinical signs’ to be an investigator-
assessed objective measure to reduce information bias and because the other three domains (symptoms, QoL
and long-term control) are primarily patient reported. index Discussions highlighted that it is important to
remember that patient versions of scales are not the same as investigator versions (e.g. EASI and SA-EASI325 or
SCORAD index and patient-oriented SCORAD index333) and should not be used interchangeably. However, only
core outcome measures were under discussion at this meeting and investigators are free to also include any
other scales including patient-reported signs scores in addition to the core outcome measure which will be the
investigator version.
SA, self-administered.
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to discuss the advantages and disadvantages of two scales. Each of the small groups reached independent
conclusions and voted on their preferred scale; all five groups independently voted in favour of EASI.
The conclusions and reasons why EASI was favoured over objective SCORAD index were then shared with
the group as a whole. One of the major concerns with objective SCORAD index was the selection of a
representative site, whereas this is not an issue for EASI. In addition, because objective SCORAD index
also measures oozing/crusting and dryness, extra data are being collected, whereas EASI includes only the
four signs agreed as essential. The groups felt that extent is not given enough importance in objective
SCORAD index but it does have sufficient weighting in the EASI scale and, lastly, EASI distinguishes
between different body areas and this could be important for different age groups and possibly for future
treatments which may target particular body sites.
Professor Schmitt then reminded the whole group that the aim of HOME is to recommend just one scale
per domain for the core outcome set (as agreed at the HOME II meeting) and so the whole group
proceeded to vote on whether objective SCORAD index or EASI should be recommended for inclusion in
the core outcome set (Table 24).
The result of the vote was 90% in favour of EASI to be recommended as the core outcome measure for
the clinical signs of eczema (7% in favour of objective SCORAD index and 2% were unsure).
It was proposed that HOME recommend including both objective SCORAD index and EASI for a period of
time to collect comparative data on the two scales, but this was not supported as 36% voted against.
However, researchers are free to include other scales as appropriate to suit their trials.
TABLE 22 Consensus results for aspects of the clinical signs for eczema core domain
Signs domain Yes (%) No (%) Unsure (%)
Should this domain measure intensity of clinical signs? 93 2 4
Should this domain measure extent of clinical signs? 89 4 7
Should this domain measure both intensity and extent of clinical signs? 96 4 0
Should signs be assessed by an investigator? 91 2 7
Is it essential that erythema is included in the domain ‘clinical signs’? 95 2 2
Is it essential that excoriation is included in the domain ‘clinical signs’? 81 7 12
Is it essential that oedema/papulation is included in the domain ‘clinical signs’? 84 5 11
Is it essential that lichenification is included in the domain ‘clinical signs’? 79 7 14
Are there any other signs that you think are essential to be included? 17 83 –
Consensus is reached when < 30% of the voters disagree (i.e. vote ‘no’).
TABLE 23 Properties of objective SCORAD index and EASI
Objective SCORAD index (presented by Professor
Jochen Schmitt) EASI (presented by Dr Eric Simpson)
A representative site is selected for each sign An average score for different areas of the body for each of
the essential signs is used (four signs and four body sites)
Measures six signs: the four agreed essential signs plus
oozing/crusting and dryness
Measures only the four agreed essential signs
Gives more weight to intensity than extent Each sign and extent are equally weighted
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Session 3: quality-of-life domain
Presentation 3.1: quality-of-life measures in atopic dermatitis clinical care and research Dr Shehla
Admani (USA) presented a focused review of the nine most commonly used QoL measurement tools in AE
trials and the properties of each instrument.
Presentation 3.2: measurement properties of eczema-specific measures of health-related quality
of life – systematic review Dr Christian Apfelbacher (Germany) proposed a protocol to systematically
assess measurement properties of eczema-specific measures of HRQoL and identify outcome measures for
eczema-specific QoL. This will follow similar methods to the signs systematic review330 and will be
completed ahead of the HOME IV meeting.
Discussion There followed a discussion on the QoL domain. It is clear that HOME should liaise with the
American Association of Dermatology regarding systematic reviews of HRQoL being conducted. The use of
Patient Reported Outcomes Measurement Information System should be considered334 but internationalisation
of the terminology used would be required. Generic scales can perform as well as specific scales with regard
to sensitivity to change but are often not popular with patients as they can be lengthy to complete. The fact
that different scales may perform better for specific age groups was highlighted and that work on the QoL
domain should include significant patient input.
Session 4: symptoms domain
Dr Phyllis Spuls (the Netherlands) opened the session by distinguishing between signs and symptoms
stating it is not necessarily the nature of the sign or symptom which defines it, but who observes it.
A symptom is any feature which is observed by the patient whereas a sign is observed by other people.
Presentation 4.1: the use of symptom outcome measures in atopic dermatitis research – a
systematic review of randomised controlled trials Dr Spuls showed that symptoms were reported in
three-quarters of trials published between January 2000 and May 2012, with itch and sleep loss being the
most commonly reported. Other symptoms that were reported less frequently included stinging, burning,
pain, rash and dryness. SCORAD index was the most commonly used named scale to measure symptoms
but most trials that used SCORAD index (92%) did not report the symptoms separately to the overall
composite score.
Presentation 4.2: eczema signs and symptoms – what is important to patients? Dr Laura von
Kobyletzki (Sweden) presented the results of a web-based survey asking patients and parents/carers in
31 countries to rate the importance of a list of physical signs and symptoms. From the 831 responses
(65.5% female, age range < 5 to > 66 years), itch and pain were the highest rated, with hot/inflamed skin,
amount of skin affected by eczema, eczema on visible sites (e.g. hands and face), sensitive sites, bleeding,
TABLE 24 Final voting on choice of the most appropriate instrument for measuring the core domain of
clinical signs
Question EASI (%)
Objective SCORAD
index (%) Unsure (%)
Which of these instruments should be included in the core set? 90 7 2
Yes No Unsure
Do we add an asterisk to our recommendation that objective
SCORAD index be measured in addition to EASI in future clinical
trials where possible?
57 36 7
Consensus is reached when < 30% of the voters disagree (i.e. vote ‘no’).
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weeping, cracks and sleep difficulties were also considered important. Therefore, more than just itch and
sleep loss should be considered when evaluating outcome measures for eczema symptoms.
Presentation 4.3: comparison of visual analogue scale and verbal rating scale in Japanese patients
using visual analogue scale with a 10-point scale, with 10 points being ‘worst imaginable itch’
Dr Norito Katoh (Japan) presented a study showing that there was significant correlation between the
visual analogue scale (VAS) and the verbal rating scale in 949 Japanese patients with itchy skin diseases.
Each category of verbal rating scale (no pruritus, mild, moderate, severe, very severe) differed significantly
from the other categories based on the VAS scoring. Although not directly leading to HOME objectives,
this is an example of when useful work on eczema outcomes is related to HOME.
Discussion In the subsequent discussion on the symptoms domain, it was agreed that the next steps
towards a consensus on symptoms outcome measure should follow the HOME roadmap. This will involve
(1) finalising the important constructs in the symptoms domain from patient’s perspective by extending the
survey presented by Dr von Kobyletzki to non-western, non-white skinned patients and (2) systematic
review of the validation studies on currently available instruments and assessment of the quality of the
scales. The overlap with QoL should be considered carefully throughout. Input from patients raised several
important issues: (1) the effects of sleep loss are important and generic sleep loss questions may not detect
the real impact of AE on sleep, (2) fatigue is a different symptom to sleep loss and (3) different symptoms
are important to individuals of different ages.
It was then agreed by voting that itch and sleep loss were not sufficient on their own to reflect the
construct of the disease; other symptoms should also be considered for inclusion. The detailed voting
results can be found in Table 25.
Session 5: long-term control domain
Professor Thomas began by presenting some issues that are particular to this domain. She emphasised
that the HOME group needs to agree on the definition of ‘long-term control’ and determine whether or
not it is truly a separate domain or simply a repeated measurement of other core outcomes. There are
several options for measuring long-term control, including flares, escalation of treatment, assessment of
well-controlled weeks (WCW) and the accessing of health resources, but the outcome measure needs to suit
trials of all durations and reflect that eczema is a chronic disease. There are parallels with asthma where
researchers have recently published a consensus on using ‘escalation of therapy’ as an indicator of control.335
Presentation 5.1: systematic review of flare definitions used in prospective studies. ‘How should
atopic dermatitis ‘flares’ be defined? Implications for the design and conduct of trials Professor
Thomas presented data from a systematic review on definition of flares. Out of the 26 included studies,
21 different flare definitions were used. Flares (as currently defined) may not be a good contender for a
core outcome measure for the HOME long-term control domain, particularly for trials with long follow-up
or minimal patient contact as there are difficulties in collecting the data required.
Presentation 5.2: a validation study of a flare definition based on the need to escalate treatment
as a result of worsening disease control Professor Thomas presented results of a validation study to
test the previously published definition of flare based on ‘escalation of therapy due to worsening of
disease’. This is similar to flare definitions used in the asthma literature and is an intuitively understood
TABLE 25 Voting results on whether symptoms in addition to itch need to be included in the symptoms
core domain
Symptoms domain Yes (%) No (%) Unsure (%)
Should symptoms include items in addition to itch and sleep loss? 78 18 5
Consensus is reached where < 30% of the voters disagree (i.e. vote ‘no’).
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concept that correlated moderately well with other eczema severity scales (POEM,305 TIS315 and SASSAD).326
However, capturing flares in this way does require completion of daily diaries which is resource intensive
and so may not be suitable for all settings.
Presentation 5.3: validation study of well-controlled week as a way of measuring long-term
control The final presentation from Professor Thomas focused on assessment of WCW and how well this
performs in capturing long-term control. Although the concept of WCW is intuitive and well understood,
the data collection and management is complex and resource intensive so may not be suitable in all trial
settings. Nevertheless, similar to flares, WCW correlated moderately well with other eczema severity scales
(POEM, TIS and SASSAD).
Discussion The relative merits of the two broad approaches to measuring long-term control of eczema
were discussed and are summarised in Table 26.
There is great variation in how people define long-term control including stable disease over a period of
months, lack of need for escalation of treatment/rescue therapy, number and duration of flares, duration
of the trial (long term) and repeated measurement of the other three core outcome domains. It was agreed
by voting that the next stage is to conduct a systematic review to establish how long-term control has been
captured in other trials (and possibly other long-term prospective studies) followed by a systematic review of
validation studies if there are any. Work on addressing some of the other questions can then begin. Voting
suggested that long-term control is a unique concept that requires its own outcome tool but there was
mixed opinion regarding whether or not long-term control should be completed exclusively by patients and
how often long-term control should be measured. However, it was agreed this domain should apply to trials
of > 3 months duration. Details of the voting results can be found in Table 27.
Discussion
The HOME III was a productive meeting that built on the consensus from the previous HOME II meeting
that the four core domains to be measured are signs, symptoms, long-term control and QoL. At this
meeting, consensus was achieved that EASI be recommended as the core outcome measure for the clinical
TABLE 26 Summary of discussion on different ways of measuring long-term control
Measure of flares/WCW
Repeated serial measurements of the other three
domains (signs, symptoms and QoL)
Measurement of flares should be a patient-reported outcome
because a flare is a significant event for patients and so they are
well placed to determine when a flare has occurred. Trials often
do not have enough clinic visits to enable flares to be measured
by the investigator
This could be attractive and efficient way of measuring
long-term control if the other domains are already
being captured in the trial
There is variability between patients in how they define a flare so
individual flare definitions may be needed in a trial. It should be
remembered that patients can have poor control without a flare
Scales would need to be completed frequently enough
to capture the fluctuations in the eczema which may
impact on the feasibility of this approach
A definition of a flare (including the end of a flare) needs to be
agreed on if it is to be used
The EASI scale only captures the eczema at that
moment, so to capture signs over the long term,
frequent trial visits with the investigator would be
required
Parents can sometimes get confused about whether or not
questions on WCW refer to the eczema or the child’s behaviour
There are many ways these data can be analysed to
measure long-term control (e.g. mixed models, fixed
effect models)
Need to determine whether or not the floor effect is important
because trials are measuring a benefit
Does not reflect any changes in treatment
Existing trial data, in which a mixture of daily, weekly and
monthly data have been collected, should be used to establish
the frequency of data collection needed
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signs of eczema. This does not preclude the use of other signs scales in a trial, the core outcome is simply
the minimum that should be recorded and reported trial data can be combined in the future. Progress was
also made towards the goal of recommending core outcome measures for the remaining three domains of
symptoms, long-term control and QoL.
The first stage of the process towards recommending core outcomes for measuring the clinical signs of
eczema was to determine the important criterion of content validity, that is which signs of eczema are
essential to reflect the construct of the disease and, therefore, must be included in the core outcome
measure. It was agreed by consensus that the four essential signs were excoriations, erythema, oedema/
papulation and lichenification. A significant proportion of the meeting time was dedicated to this stage of the
process and only once consensus was achieved on content validity did the discussion move on to named
scales. Only two scales identified in the systematic review measured all four essential criteria and met the
standards for validity in other areas: objective SCORAD index and EASI. These two scales were therefore taken
forward for further consideration as the core outcome measure and discussion in small, mixed-nationality
groups focused on the differences between the two scales such as the use of ‘representative lesions’ and
percentage area of body involvement. Eventually a vote was held on which would be recommended as the
core outcome. In other words, the process did not start with deciding which scale was best; it began with
deciding what essential signs the core outcome needed to measure and then identifying which scales
measured these essential signs and performed well enough to be considered as a core outcome.
Given that the meeting was held in the USA, there was potential for the outcome to be biased in favour
of signs scales commonly used in the USA. However, discussions were open and frank and all present at
the meeting agreed from the outset to put aside any allegiances to allow progress towards consensus.
Presenters and facilitators were from all over the world (Europe, n = 8; USA, n = 3; and Japan, n = 1) and
when discussing in breakout groups, a mix of nationalities were in each group. We also used keypads so
that voting was anonymous. The final vote on clinical signs was overwhelmingly in favour of EASI.
The long-term control domain proved to be particularly tricky. It was immediately apparent that the
concept of long-term control of eczema means very different things to different people and it was clear
that the group needed to go back a step to clarify this before progress could be made towards
recommending an outcome measure. There is also a significant body of work to be done in both the
symptoms and QoL domains, starting with systematically identifying all available tools and quality rating
the tools. These three domains will be the focus of the next HOME meeting.
TABLE 27 Voting results on key aspects relating to the long-term control core domain
Long-term control domain Yes (%) No (%) Unsure (%)
Is a systematic review of long-term control outcomes required as the next step? 68 18 15
Is long-term control a unique concept that requires its own outcome tool? 68 18 15
Should ‘long-term control’ be completed exclusively by patients? 33 56 11
Daily Weekly Monthly
Depends on trial
design Unsure
How often should long-term control ideally
be measured by patients? (%)
16 42 11 16 16
1 month 2 months 3 months 6 months 12 months
In trials that purport to measure long-term
control, what is the minimum
recommended duration? (%)
3 0 41 38 18
Consensus is reached when < 30% of the voters disagree (i.e. vote ‘no’).
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Consensus statement
Identification of the best instrument to measure clinical signs of atopic eczema in
clinical trials
The HOME roadmap (Figure 15) has been developed as guidance on how to identify appropriate
instruments to measure each of the four core outcome domains of AE. This section describes in detail how
we applied the HOME roadmap for the core domain ‘clinical signs of atopic eczema’. Instruments for other
domains have not yet been agreed by the HOME initiative.
Step 1: define scope and applicability
Population (condition)
Intervention
Setting (e.g. trial, registry, clinical practice)
Geographical/regional scopea
Stakeholders
Step 4: disseminate, prepare guidance material, 
review and possibly revise core set
of outcome measurements
Step 2: develop core set of outcome domains
Consensus study involving representatives of
relevant stakeholders
Step 3: develop core set of outcome measurements
Identification and recommendation of adequate measurement instrument(s) for each core
outcome domain by a 5-stage process
Ta
sk
M
et
h
o
d
o
lo
g
y
O
u
tp
u
t
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Identify all
instruments
previously
used to
measure the
domain
Establish the
extent and
quality of
testing of the
identified
instruments
Determine which instruments are good enough quality and
meet the requirements of the OMERACT filter and be
shortlisted for further consideration
Carry out
validation
studies on
shortlisted
scales
Finalise of core
outcome
instrument for
domain
Long list of all
instruments
previously
used to
measure the
domain
Summary of
which
instruments
have been
tested and the
quality, extent,
and results of
any testing
Short-list of potential instruments that meet the
requirements of the OMERACT filter
Short list of
fully tested
instruments
Recommended
core outcome
instrument for
the domain
Systematic
review of
outcome
instruments
used
Systematic
review of
validation
studies of the
long-list of
identified
instruments.
Highlights any
gaps in
validation
Apply OMERACT filter; truth, discrimination and feasibility Consensus
discussion and
voting to
determine what
validation
studies will be
conducted on
short-listed
instruments.
Gaps in testing
were highlighted
in stage 2
(systematic
review).
Appropriate
methods used to
fill the gaps in
validation
Reapply the
OMERACT filter
with the results
of the completed
validation
studies.
Consensus
discussion and
voting on core
outcome to be
recommended
Truth
‘Is the measure
truthful, does it
measure what it
intends to measure?
Is the result
unbiased
and relevant?’
Discrimination
‘Does the measure
discriminate
between situation
that are of
interest?’
Feasibility
‘Can the measure
be applied easily
in it’s intended
setting, given
constraints of
time, money, and
interpretability?’
Consensus
discussion and
voting on truth:
Consensus discussion
 and voting on
discrimination:
Consensus
discussion and
voting on feasibility:
1. Face validity
2. Content validity
3. Construct
     validity
4. Criterion validity
1. Reliability
2. Sensitivity to
    change
1. Time take
2. Cost
3. Interpretability
FIGURE 15 The HOME roadmap. a, For trials the scope should generally be global.
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Stage 1 of the HOME roadmap In 2007, a systematic review175 identified 20 named instruments to
assess the severity of AE. Another systematic review336 summarised outcome measures in all 791 clinical
trials on interventions for AE published in 1985–2010 and identified SCORAD index303 and EASI as the two
most widely used instruments to measure clinical signs of AE.
Stage 2 of the HOME roadmap To establish the extent and quality of testing of the identified
instruments, we conducted a systematic review330 of inauguration and validation studies on all published
instruments to measure clinical signs of AE. Out of the 16 different instruments identified to assess clinical
signs of AE, only the EASI and the SCORAD index were identified as valid and reliable.
Based on predefined quality criteria also suggested by other outcomes, research initiatives such as
COSMIN,337 the EASI has adequate validity, responsiveness, internal consistency, intraobserver reliability
and intermediate interobserver reliability. The SCORAD index has adequate validity, responsiveness,
interobserver reliability and unclear intraobserver reliability.330 The SASSAD326 severity score and the TIS315
score fulfil some quality criteria, but the performance in other required measurement properties is
unclear.330 However, both SASSAD and TIS only have intermediate content validity (SASSAD does not
capture oedema/population and TIS does not include BSA involved), which is a disadvantage compared
with EASI and SCORAD index.330 The clinical signs of AE are assessed by a physician in the EASI,
SCORAD index, SASSAD and TIS. The POEM305 scale is a reliable and responsive instrument to assess
the signs and symptoms of AE by the patient, but was not developed as a tool to capture objective
AE signs.330
Stages 3–5 of the HOME roadmap At the HOME III meeting in San Diego on 6–7 April 2013,338 the
international panel of 56 individuals from 10 countries including Asia, Europe, South America and the USA
representing stakeholders such as consumers, dermatologists, nurses, methodologists and pharmaceutical
industry specified the content required to adequately and completely assess ‘clinical signs’ of AE.
There was broad consensus that the instrument used should be scored by a physician and rate both the
intensity and extent of the AE signs. Intensity should be assessed for the following signs: erythema,
excoriation, oedema/papulation and lichenification.
The panel further reached consensus that there are no other essential signs to be included in an instrument.
As highlighted by the systematic review (stage 2), only the objective SCORAD index and EASI include the
four essential signs and performed adequately in validation studies.17 Using a nominal group technique
involving small group work, followed by whole panel discussion, the EASI was identified as being preferable
to the SCORAD index to be used for the assessment of clinical signs. The main reasons for this choice were
that (1) it only includes the four essential signs, thus avoiding redundancy; (2) assessment of severity of AE
signs is assessed at multiple body sites, rather than at a single representative site for each sign, which can be
problematic when using the SCORAD index; and (3) that the extent of AE lesions has sufficient weighting
(50% of total score) in the EASI, but is not given enough importance in SCORAD index (approximately 20%
of total score). In the final consensus voting patients, physicians, methodologists and pharmaceutical
industry representatives agreed to recommend EASI as the core outcome for the assessment of clinical signs
to be used in all future AE trials. In the final voting, 90% of the panel indicated that the EASI should be
included into the core set of outcomes domains to measure clinical signs of AE, 7% voted for the objective
SCORAD index, and 2% were unsure.322
Recommendation
Conducting an iterative process of systematic reviews and international consensus sessions involving a
range of stakeholders including patients, we followed the HOME roadmap and identified the EASI322 as the
core outcome instrument to measure the core domain ‘clinical signs of atopic eczema’ in all future trials
investigating the interventions for AE.
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Conclusion
All investigators, pharmaceutical industry and regulatory authorities are asked to comply with this
consensus and to use at least the EASI in all future AE trials to enable evidence-based decision-making and
scientific communication in the future.
Eczema priority setting partnership
The following text is adapted with permission from Batchelor et al.195 © 2012 The Authors. BJD © 2012
British Association of Dermatologists.
Summary
What was already known about this topic?
l There is uncertainty regarding the effectiveness of many of the commonly used treatments for eczema.
l Eczema research to date has largely been driven by the priorities of the pharmaceutical industry
and academia.
What did this study add?
l By means of an explicit process, we identified the top 14 uncertainties in eczema treatment that are
important to patients who have the disease, their carers and the HCPs who treat them.
l These prioritised treatment uncertainties can be used to guide researchers and funding bodies in their
decisions regarding future investment of time and resources in eczema research.
Introduction
Given the large number of treatment uncertainties highlighted in our systematic review of eczema
treatment, it is important that some form of prioritisation occurs. Traditionally, much of the research
agenda has been set by the pharmaceutical industry and academics, but the priorities of these groups may
be very different from those of patients and HCPs.339 Therefore, we formed a partnership with the James
Lind Alliance to identify and prioritise eczema treatment uncertainties that are of importance to patients
who have the disease, their carers and the HCPs who treat them. The James Lind Alliance, funded by the
NIHR and the Medical Research Council (MRC), facilitates co-operation between patients and clinicians to
identify important treatment uncertainties, thereby influencing the prioritisation of future research.340
The objectives of this eczema PSP were: (1) for patients and carers and HCPs to identify eczema treatment
uncertainties; (2) to agree a prioritised list of those uncertainties; (3) to publicise the results of the PSP; and
(4) to submit the results to research commissioning bodies.
Methods
The five stages of the PSP, which are outlined in Box 3 took place between April 2011 and January 2012.
We adopted the methods outlined by the James Lind Alliance339 to meet the needs of this particular PSP
and to overcome some of the issues encountered during the previous vitiligo PSP, while remaining true to
the James Lind Alliance’s ethos of transparency, accountability and inclusivity. In particular, we sought to
ensure that the treatment uncertainties that are important to patients and HCPs were prioritised at an
earlier stage, rather than relying on consensus developed at the final workshop. The workshop was then
used to ensure adequate engagement with all relevant stakeholders in the development of possible
research questions that could address the identified treatment uncertainties.
The PSP was co-ordinated from the Centre for Evidence Based Dermatology in Nottingham, with oversight
by a representative of the James Lind Alliance (Sally Crowe). A Steering Group was formed to manage
the PSP process. This Steering Group comprised an independent chairperson (SC), four patients/carers
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(including a representative from the National Eczema Society), four HCPs (two dermatologists, a
dermatology nurse specialist and a GP) and three researchers/administrators at the Centre for Evidence
Based Dermatology at the University of Nottingham.
Stage 1: initiation
We identified potential partner organisations and individuals through a process of peer knowledge and
consultation, using the Steering Group members’ networks and through the James Lind Alliance’s existing
register of affiliates. We were careful to ensure representation of the following groups: people who have
had eczema; carers of people who have had eczema; and doctors, nurses and professionals allied to
medicine with clinical experience of eczema.
Organisations/groups approached at this stage and who agreed to participate included National Eczema
Society; Nottingham Support Group for Carers of Children with Eczema; Skin Care Campaign; BAD; British
Dermatological Nursing Group; Queen’s Nursing Institute; Royal College of Nursing; Royal Pharmaceutical
Society; UK Dermatology Clinical Trials Network (UKDCTN); the HOME Initiative; MCRN; Cochrane Skin
Group; Primary Care Dermatology Society; Society for Academic Primary Care Dermatology Research
Specialist Interest Group; and Royal College of General Practitioners. Potential partners were informed
about the PSP, invited to participate and encouraged to affiliate with the James Lind Alliance.
The James Lind Alliance and Steering Group assessed organisations for any potential conflict of interest
that might have led to unacceptable bias if they were to participate in the PSP.341 Parties in which a
potential conflict of interest was identified were not invited to participate.
Stage 2: consultation – collection of treatment uncertainties
The aim of this stage was to collect treatment uncertainties using the following question: ‘What question(s)
about eczema treatments would you like to see answered by research?’ To enable people from a wide
geographical area to take part, we collected data using online and paper surveys.342 This methodology has
the additional advantage of avoiding interviewer bias343 and interview effects.19 We carried out the online
survey (SurveyMonkey®, SurveyMonkey Inc., Palo Alto, CA, USA) and sent a paper copy to participants on
request. For practical and ethical reasons, we asked the carers of children with eczema to complete a survey
on their child’s behalf. As eczema is such a common condition, if a participant reported that they were both
a HCP and a patient or carer, then they were categorised as being a HCP for the summary statistics.
Participants submitted a maximum of five treatment uncertainties. The survey questionnaire was designed
to capture each participant’s uncertainty about the effects of treatments for eczema. The survey text and
accompanying information sheet were checked for readability and ease of understanding by lay members
BOX 3 The five stages of the eczema treatment uncertainty research prioritisation process
Stage 1: initiation – identification of potential partner organisations and individuals, ensuring representation of
patients, carers and HCPs.
Stage 2: consultation – participants invited to submit up to five eczema treatment uncertainties.
Stage 3: collation – any non-questions or uncertainties not related to eczema or its treatment removed. Unique
questions combined into ‘indicative uncertainties’ and reworded into standard question format.
Stage 4: ranking – participants asked to select top 10 indicative uncertainties.
Stage 5: workshop – to formulate research questions based on shared (patient/carer and HCPs) uncertainties.
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of the Steering Group. We provided broad treatment categories (e.g. topical, systemic, non-drug
treatments) in order to guide participants in submitting uncertainties. Completion of the survey was
considered to imply consent to participation in the prioritisation process. Any uncertainties registered on
Database of Uncertainties about the Effects of Treatments (DUETs) but not represented in the list of
uncertainties generated through the survey, were added to the list of uncertainties.
The survey was advertised through a combination of direct e-mails and newsletters to members of the
partner organisations and through links on relevant websites. Individuals with eczema who had been in
contact with the Centre for Evidence Based Dermatology and the James Lind Alliance were contacted
directly and invited to participate.
Stage 3: collation of treatment uncertainties
The aim of this stage was to review the treatment uncertainties gathered in the consultation stage and
to create a list of ‘indicative uncertainties’ (i.e. those that represent a number of similar uncertainties
submitted in the survey). We first removed any non-questions (e.g. statements or comments), uncertainties
not related to treatment of eczema (e.g. aetiology) or uncertainties not relating to eczema. We then
reviewed the remaining uncertainties and, when appropriate, combined any similar uncertainties to create
‘indicative uncertainties’, which we refined into a standard format.344 An example of several treatment
uncertainties and the indicative uncertainty into which they were refined is given in Box 4. Any indicative
uncertainties that arose from single treatment uncertainties were removed prior to the ranking stage.
Examples of the underlying questions that informed the typical indicative uncertainty
The process of collating the treatment uncertainties was conducted by a single researcher (TC) in the first
instance. The full list and wording of the indicative uncertainties was then checked by members of the
Steering Group (ensuring that each indicative uncertainty had been approved by at least one patient and
one HCP). Consensus was sought from all members of the Steering Group if differences in opinion were
apparent. Once the list of indicative uncertainties had been approved, uncertainties that could be resolved
with by published systematic reviews345 were removed from the process.
Stage 4: ranking
The aim of this stage was to rank the indicative uncertainties into those that both patients and HCPs felt
were important. The list of indicative uncertainties was converted into a draft survey, which was user
tested by members of the Steering Group and representatives of the UKDCTN patient panel. We sent a
link to the online survey (or paper copy) to all those who responded to the first survey outlined in stage 2,
asking participants to select a maximum of 10 uncertainties that they considered to be the most important.
Results of the ranking exercise were then reviewed by the Steering Group and an agreed priority list
established based on rank order when ordered by frequency of votes. In the event of a large difference
between the number of patients and HCPs taking part, it was agreed that the ranked lists would be
examined both separately and combined for all participants.
BOX 4 What is the long-term safety of topical steroid use?
l What are the long-term health effects of using steroid creams compared with the long-term effects of
leaving the skin untreated?
l Aren’t I causing long-term damage to my skin by constantly using steroid creams?
l How long is too long when using hydrocortisone?
l I am worried about the long-term use of steroids on the skin. Should I be worried?
l How appropriate is prolonged steroid use?
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Stage 5: workshop to develop research questions
The aim of the workshop was to review the results of the prioritisation exercise and to start to develop
research questions on the basis of the prioritised uncertainties.
A selection of participants, drawn from partner organisations and individuals that had contributed to the
prioritisation process, were invited to take part. In addition to these patients and HCPs, researchers with
experience in the design and conduct of applied clinical research were also invited to attend for this final
stage, as it was felt that their expertise would be crucial in the development of well-formulated and
feasible research questions. Participants were asked to complete a declaration of interests, including
disclosure of relationships with for-profit organisations.
Participants were divided into four discussion groups. Each group was led by an independent facilitator
and comprised broadly equal numbers of patients, HCPs and researchers. Group members received
summary information about each indicative uncertainty, including details of the original wording of the
treatment uncertainties (as submitted by the participants during the consultation stage) in order to provide
contextual information about the topic when developing potential research questions. Each of the groups
was asked to address up to four treatment uncertainties and it was anticipated that each broad area of
uncertainty would potentially result in several focussed research questions.
A standard pro forma, based on a participants, intervention, comparator, outcome (PICO) format, was
used to guide discussions.
Results
Consultation and collation stages
A total of 493 participants (341 patients/carers; 132 HCPs; 20 unclear) submitted a total of 1070
uncertainties in the initial consultation stage. After removal of submissions that were either non-questions,
uncertainties not related to treatment of eczema or uncertainties not relating to eczema, 718 uncertainties
remained (including 61 from the UK DUETs – 55 from systematic reviews and 6 from patients). These were
represented by 65 indicative uncertainties, across 17 treatment categories. Thirteen out of the 65 indicative
uncertainties were removed because only one person submitted them, therefore 52 indicative uncertainties
progressed to the ranking stage. The Steering Group agreed that this was a suitably representative and
manageably sized list to take forward to the next stage of the process.
Ranking stage
A total of 514 individuals participated in this survey, of whom 399 (78%) were patients/carers and 106 (21%)
were HCPs and 9 were unclear (1%). The Steering Group noted the imbalance between patient/carer and
clinician respondents and although this was felt to reflect an achievement in ensuring patient/carer participation,
they also recognised the importance of representing the views of HCPs adequately. Consequently, the ranked
uncertainties were examined as both a single combined list and for the two groups separately.
Four uncertainties featured in the top 10 lists for both patients/carers and HCPs and these were
immediately prioritised as being important (hereafter referred to as ‘shared priorities’). The remaining
uncertainties from the two top 10 lists were assessed. Some uncertainties were combined at this stage as
they were very similar and the Steering Group wanted to ensure that individual topics did not dominate
the final shortlist at the expense of other important topics. Three uncertainties relating to diet were
combined in this way from the patients’ list to form the single indicative uncertainty: ‘What is the role of
diet in treating eczema: exclusion diets and nutritional supplements?’ Two uncertainties relating to
education were combined from the HCPs’ list to create the uncertainty: ‘Which is more effective in the
management of eczema: education programmes, GP care, nurse-led care, dermatologist-led care or
multidisciplinary care?’ After these revisions had been made, the next five highest ranked uncertainties
from the patients/carers’ priorities and the HCPs’ priorities were added to the four shared priorities, giving
a shortlist of 14 priority area (for future research) (Table 28).
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Workshop and resulting research questions
The 1-day workshop took place in January 2012 and involved 40 participants (11 patients, 17 HCPs,
7 researchers, 4 facilitators and 1 observer). Following brief presentations about the prioritisation process
and the aims of the day, participants went into their groups to discuss the priority areas.
Overall, 6 out of the 14 prioritised uncertainties were discussed during the day and these resulted in
13 possible research questions. Details of the research questions arising from the four shared priority topics
were given most consideration and these are listed in Table 28. The proposed research questions are
intended to be a broad reflection of how the priority topics might usefully be interpreted and addressed,
as viewed by the workshop participants on the day. They are not intended to be exhaustive in their scope
or to be fully developed in terms of detail and breadth.
Discussion
Our prioritisation process has demonstrated numerous uncertainties surrounding many commonly used
eczema treatments. Such widespread uncertainty surely has an impact on the consistency of information
given by HCPs and patients’ confidence in, and adherence to, this advice.340 Many of the uncertainties
have been highlighted as research gaps in previous guidelines and our PSP process has confirmed them as
being important to both patients and HCPs.
Interestingly, a number of themes are evident across the prioritised uncertainties and they are reflected
in the research recommendations in recent guidelines. For example, clinical trials are needed to assess
the optimum treatment regimens for topical corticosteroids and to assess their long-term safety.346
TABLE 28 Research questions generated for the top four treatment uncertainties
Uncertainty Suggested research question(s)
What is the best and safest way of using topical steroids for
eczema: frequency of application, potency, length of time,
alternating with other topical treatments, and age limits for
treatment?
In patients with eczema seen in primary care does a regular
‘weekend’ therapy of topical steroids lead to better
management than a reactive approach?
Does an early aggressive treatment policy lead to better
outcomes than standard practice?
Does inducing remission with a stronger/longer duration of
topical steroids have a long-term impact on disease
exacerbations?
What is the long-term safety of applying steroids to the
skin for eczema?
What is the long-term safety of applying steroids to the
skin for eczema?
What are the specific long-term side effects of applying
steroids to the skin, as opposed to non-treatment or under
treatment?
What role might food allergy tests play in treating eczema? What is known already about the accuracy of food allergy
tests and about which foods should be tested in eczema
patients? (This should include background to the
prevalence of food allergies in eczema patients)
What is the predictive value of different food allergy tests?
What role might food allergy tests play in the treatment of
eczema in the 0- to 5-year age range?
Which emollient is the most effective and safe in treating
eczema?
What determines patient choice and use of emollients and
does choice affect outcome?
What is the optimal amount of emollient to use?
What are the most harmful and beneficial ingredients of an
emollient?
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The effectiveness of education programmes for patients and HCPs, designed to promote understanding of
and adherence to treatments, is another recurring theme across the PSP and recent guidelines.346–348
It is also interesting that similar themes (long-term safety and education programmes) have featured
prominently in other PSPs convened by the James Lind Alliance (Sally Crowe, Crowe Associates, 2012,
personal communication).
To date, the James Lind Alliance have conducted eight PSPs, covering a wide range of health conditions.
Given the team’s experience of running the vitiligo PSP in 2009/10,344 we were keen to innovate and
expand the remit of the PSP. This was achieved by moving beyond the simple generation of prioritised
treatment uncertainties, to helping with the generation of subsequent research questions by means of
consensus and open engagement with service users at the final workshop. Such early engagement should
ensure that subsequent research studies are based on clinical need and may help to facilitate early
implementation of research findings.349
The concept of agreeing the priority topics in advance of the workshop (on the basis of broad consensus
achieved during the earlier stages of the PSP) worked well and resulted in a list of priority topics that had
considerable breadth while still being generated through a transparent and democratic process.
It is deeply concerning that despite > 500 RCTs of eczema treatments having been published,224,228 some of
the most fundamental questions about the long-term management of eczema remain unanswered. All the
uncertainties identified by this PSP have been added to the UK DUETs350 to provide reference for funding
bodies and researchers. The challenge now is to utilise existing and new partnerships, such as those
developed during this process, to undertake high-quality, pragmatic trials that reflect the priorities of
people who live with or treat eczema on a daily basis.
CLOTHing for the relief of Eczema Symptoms (CLOTHES) trial:
a study proposal
The following text is adapted from Harrison et al.351 This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons
license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article,
unless otherwise stated.
Summary
What was already known about this topic?
l Silk clothing for eczema has been available on prescription in the UK since 2009. It is thought that the
clothing may help eczema by maintaining a constant humidity next to the skin, reducing the number
of bacteria on the skin and by the prevention of scratching. However, the existing trial evidence to
support its use is limited to small trials with inconclusive findings.
What did this study add?
l This trial assesses the clinical effectiveness and cost-effectiveness of silk therapeutic clothing for the
long-term management of eczema in children.
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Introduction
A recent update of the Cochrane review of interventions to reduce Staphylococcus aureus in the
management of AE352 included a section on antimicrobial clothing. The review found two small RCTs of silk
clothing,353,354 but these were too small (22 and 30 participants, respectively) and of too limited a duration
(12 and 4 weeks, respectively) to be able to inform clinical practice. The NIHR HTA systematic review of
treatments for eczema224 has now been updated as described in the first section of this report (see Chapter 1),
but no additional RCTs on the use of silk clothing have been identified.
On the basis of the existing trial data, it is not possible to establish if silk clothing provides measurable
benefits for patients with AE. If shown to be beneficial, then the effects may be due to several factors:
(1) silk clothing may enhance hydration of the stratum corneum and also allow sweat to evaporate,
(2) the fine fibres are comfortable to wear and less likely to induce itch (the itch threshold is much lower in
those with eczema), (3) the clothes have antimicrobial properties that may decrease colonisation with
S. aureus and (4) they may simply protect the skin from the damaging effects of scratching when worn,
thereby interfering with the itch–scratch–itch cycle.
Despite the limited trial evidence, these garments are currently available on prescription in the UK and their
popularity among patients is growing. A large, well-designed, pragmatic trial is needed to see whether
or not such clothing offers a genuine benefit to children with eczema. The proposed trial has been
designed to assess the clinical effectiveness and cost-effectiveness of silk clothing in a large, multicentre,
pragmatic RCT (CLOTHES trial351) in order to inform clinical decision-making within the NHS. The proposal
and feasibility work that follows was developed as part of this eczema treatment work package and was
submitted to the NIHR HTA Board in 2013 as a result of a commissioning call on this topic and was
eventually funded with recruitment starting in December 2013.
Aims and objectives
l To assess whether or not silk therapeutic clothing, when used in addition to standard eczema care,
reduces eczema severity in children over a period of 6 months.
l To estimate the likely cost-effectiveness of silk therapeutic clothing from a NHS (base-case) and a
family perspective.
Trial design
Three hundred children with eczema (AD) will be randomised into a pragmatic, observer-blind,
parallel-group RCT to evaluate the addition of silk therapeutic clothing (medical device) to standard
eczema care. Recruitment will take place in five UK centres (Nottingham, London, Cambridge, Isle of
Wight and Portsmouth), with potential participants being identified in secondary care, primary care or by
direct advertising. Additional sites have been identified as a contingency if recruitment is slow.
Children will be allocated to receive standard care plus silk therapeutic clothing (three sets of long sleeved
tops and leggings, or bodysuits for infants), or standard care alone. Primary outcome for the RCT (eczema
severity) will be assessed at 6 months by research nurses blinded to allocation status. An objective outcome
measure has been chosen to capture disease control rather than a PROM as it will not be possible to blind
participants to their treatment allocation and there is considerable potential for detection bias in a trial
such as this in which prior belief in the intervention may be high.
After 6 months, participants in the control group will be given silk clothing. Two months later (8 months
after recruitment), both groups will be asked to complete a questionnaire recording eczema symptoms,
QoL and satisfaction with the clothing (including adherence, tolerability and durability) (Table 30).
Qualitative work will take place in parallel to the trial in order to identify factors that influence the use of
silk clothing and to identify potential barriers to implementation. This will take the form of nested focus
group discussions with a selection of parents/carers and children from the trial (once they have completed
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the primary outcome) and parallel structured interviews with commissioners and HCPs responsible for
prescribing the garments.
An online survey, which was live for 3 weeks in January/February 2012, resulted in > 350 responses that
have been used to inform the design of the CLOTHES trial. The survey has informed us as to:
l how and when the clothing should be worn
l barriers to involvement in the study (including whether or not participants in the control group should
be given an opportunity to use the silk clothing after the primary outcome at 6 months)
l current use of wet and dry wrapping in normal care
l frequency of washing the clothing
l information that parents would like to receive in the trial information sheets
l willingness to take part in the trial.
Pilot and feasibility work
An internal pilot RCT will be conducted over the first 6 months of trial recruitment. Progress with
recruitment and retention will be monitored monthly by the Trial Management Group. If progress is below
target, strategies will be implemented to improve progress. We have also pre-specified the following stop/go
criteria to be assessed by the TSC at 6 months (target recruitment = 75 participants by 6 months) (Table 29).
Adherence in wearing the clothing will be assessed in the intervention group only and will act as a trigger
for concern if participants report using the clothing less than 50% of the time.
Setting and target population
Target population
Children (aged 6 months to 15 years) with moderate or severe eczema (AD) and who live within travelling
distance of a recruiting centre will be included in the trial. Presence of eczema will be confirmed using the
UK Diagnostic Criteria for Atopic Eczema131 and eczema severity judged using the Nottingham Eczema
Severity Scale.355
Setting
Participants will be recruited from five recruiting centres (approximately 60–70 participants per centre over
18 months of recruitment). Recruitment is expected to increase gradually over the first 6 months of the
trial to allow for staggered site set-up. Target recruitment across all centres: 0 to 3 months (10 participants
per month); 3 to 6 months (15 participants per month); 7 to 18 months (18–20 participants per month).
Inclusion/exclusions
Exclusion criteria include the inability to give informed consent; having taken systemic medication or light
therapy within the previous 3 months (because such treatments have long-lasting effects); taken oral
steroids or started a new treatment regimen within the last month; used wet/dry wraps ≥ 5 times in the last
month (because the use of these would prevent the silk clothing from coming into contact with the skin);
TABLE 29 Criteria to be used in assessing continuation of the trial at the end of the pilot phase
Criteria to be assessed at 6 months Proposed action
≥ 90% of target recruitment and retention Continue with main trial as planned
70–89% of target recruitment and retention Continue with main trial. Implement strategies for improvement
50–69% of target recruitment and retention Urgent measures required, discuss plans with TSC and NIHR HTA
< 50% of target recruitment and retention Stop trial unless good reason for delay and rectifiable solution
can be readily implemented
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currently using silk clothing for their eczema and unwilling to stop using the clothing during the trial; and
currently taking part in another clinical trial. If a family has more than one child who meets the eligibility
criteria, then they will be asked to choose just one child who would be willing and able to take part.
Randomisation and blinding
The randomisation schedule (stratified by centre and by child’s age: < 2 years, 2–5 years and > 5 years),
will be generated by computer using a randomly varying block size. The randomisation schedule will be
generated and held by the NCTU and allocations released by e-mail to the co-ordinating centres once the
research nurse has irrevocably entered participant information onto an online randomisation website.
This will conceal allocation to treatment from the research nurses and participants at the baseline visit.
Packaging, labelling and distribution of clothing will be performed by staff at the co-ordinating centre
and sent to participants by first-class post. Although it will not be possible to blind participants to their
treatment allocation, efforts will be made to minimise expectation bias by emphasising in the trial literature
that the evidence supporting the use of silk clothing for eczema is currently limited and that we do not yet
know if this clothing offers any benefit over standard care.
The primary outcome for this trial will be assessed using a validated eczema severity scale, conducted by
trained research nurses who are blinded to treatment allocation throughout the trial. Assessments will take
place every 2 months in clinic and the same research nurse will conduct all assessments for each participant.
Every effort will be made to ensure that research nurses remain blinded throughout the trial. Participants
will be reminded in their clinic appointment letters not to wear the clothing when they attend the clinic or
to mention the clothing in any way when talking to the research nurses. All questions relating to the
acceptability and use of the clothing will be completed by either postal or online questionnaire and
telephone contact with participants will be made by trial administrators from the co-ordinating centre
whenever possible. If the research nurses become unblinded, this will be recorded and used to inform a
sensitivity analysis. A similar approach was successfully used in the HTA-funded Softened Water Eczema
Trial in which the nurses were inadvertently unblinded in just 3.5% of cases (11/316).356
Packaging, labelling and distribution of clothing will be performed by staff at the co-ordinating centre
and sent to participants by first-class post. Although it will not be possible to blind participants to their
treatment allocation, efforts will be made to minimise expectation bias by emphasising in the trial literature
that the evidence supporting the use of silk clothing for eczema is currently limited and that we do not yet
know if this clothing offers any benefit over standard care.
As two brands of silk garment are currently available on prescription in the UK [DermaSilk™ (Espère
Healthcare Ltd, Shefford, UK) and DreamSkin™ (Dreamskin Health Ltd, Hatfield, UK)], participants will be
randomly allocated to these two brands as they enter the trial.
Trial interventions
Intervention group: silk clothing plus standard care
The medical device under investigation is a knitted, sericin-free silk therapeutic garment with a Conformité
Européene mark for use in eczema (DermaSilk and DreamSkin). Sericin is a protein that coats the outside
of silk fibres and has the potential to cause allergic reactions. Medical-grade silk (such as silk used for
stitches during operations) has the sericin removed for this reason. The silk clothing will be worn at night
and, when possible, during the day. Both brands will be included in the trial in order to limit commercial
advantage to one particular company. Participants will receive three sets of pyjamas (long-sleeved vest and
leggings or all-in-one body suits depending on the age of the child) (Figure 16). This will give sufficient
garments to allow for washing between uses. The same washing instructions will be provided for both
brands of clothing (40 °C machine wash or hand wash, normal washing powder can be used). Adherence
in wearing the garments will be collected using participants’ diaries and follow-up questionnaire.
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The clothing will have product labels removed and be supplied using trial-specific packaging prior to
distribution from the co-ordinating centre. Clothing will be replaced as required during the 6-month RCT
(e.g. because they are worn out or because the child has grown). Once the trial follow-up is complete at
6 months, the garments will not be replaced. Two months after the end of the trial, parents will be
surveyed about continued use of clothing and willingness of GPs to prescribe them. It will be explained to
participants at this stage that it is not possible for the trial team to recommend use of the garments or to
insist that their GPs prescribe them.
Participants allocated to the silk clothing will continue to use their standard eczema care (as described in
Control group: standard care).
Control group: standard care
Standard advice about what clothing to use for a child with eczema will be provided (avoid wool and wear
cool, loose, clothing – especially cotton and linen), but specific products will not be recommended. All
participants (active and control groups) will continue with their standard eczema care in line with NICE
guidance.357 No efforts will be made to intervene or change a child’s standard eczema care unless the
research nurse thinks that the skin may be infected. In this case, the research nurse will contact the child’s
GP surgery by telephone and arrange for appropriate treatment of the infection to be initiated.
Participants will be asked not to start new eczema treatments (other than antibiotics for infection) unless
medically indicated and will be discouraged from routinely using wet or dry wrap dressings. Any changes
to a child’s treatment regimen, or use of wet/dry wrapping will be recorded, but the child will remain in
the trial.
If a child is currently using ‘specialist’ cotton clothing (e.g. special sleep suits with built-in mittens), the use
of these garments will be recorded, but will not be grounds for exclusion. However, participants in the
control group will be asked to refrain from using prescription clothing (including silk and garments used
for wet wrapping) during the trial. Once the primary outcome has been collected at 6 months, children in
the control group will be given a supply of silk clothing.
Outcomes
Outcome measures chosen are in line with the four domain recommendations made by the
HOME initiative.
FIGURE 16 Child wearing silk clothing.
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Primary outcome
l The primary end point is eczema severity measured by the objective EASI358 at baseline, 2, 4 and 6 months.
Assessments will be made by research nurses who have been trained in using the EASI tool and who are
blinded to group allocation. The same research nurse will assess the skin at each time point for each
participant in order to minimise inter-observer variability.
Secondary outcomes
l Global assessment of the eczema, assessed by research nurses (IGA) and by participants [Participant
Global Assessment (PGA)] at baseline, 2, 4 and 6 months.
l Three-Item Severity at baseline, 2, 4 and 6 months, assessed by the research nurses and used to assess
eczema severity. TIS is an objective eczema scale that has been recommended for use in eczema
trials.175,315 Given the inability to blind treatment allocation for participants and potential high prior
belief in the effectiveness of clothing for the relief of eczema, we feel that an additional objective
outcome measure of eczema severity is warranted.
l Use of topical treatments: number of days when emollient, topical steroids, topical calcineurin inhibitors
and wet wrap bandaging is used throughout the trial.
l Eczema symptoms using the POEM scale weekly.305 The POEM scale is a well-validated tool that is
recommended by NICE for use in monitoring treatment success in normal practice.357 Although this
outcome is necessarily subjective in nature (making it unsuitable for the primary outcome), it is an
important measure of disease severity that captures treatment effects more generally (including sleep
disturbance, itching, bleeding, oozing, flaking and dryness).
l Number of skin infections: defined as suspected skin infections that require antibiotic or antiviral treatment.
l Cost-effectiveness and cost–utility analyses will be presented from the perspective of the NHS (base
case) and the family. Costs will include assessment of the durability of silk clothing and the need for
replacement items, as well as other NHS and family items of resource use. (see Measurement of costs
and outcomes to estimate cost-effectiveness).
l Health-related QoL at baseline, 6 and 8 months: Dermatitis Family Impact (DFI)359 will be used to assess
the impact on the whole family, as this scale can be applied to all participants regardless of their age.
EQ-5D-3L360 will provide a utility measure for the main carer and age-appropriate utility measures will
provide an eczema-specific utility score212 and a general health utility score [Children’s Health Utility Index
9 dimensions (CHU-9D)].361 Utility measurement in young children can be particularly problematic and
there is a lack of validated scales that can be used in this context. For children < 5 years, it will not be
possible to assess health utility directly on the CHU-9D. For these children, utility scores will be modelled
based on eczema severity scores. This approach has been successfully used by the study team in a
previous eczema trial.356
l Adherence, acceptability and tolerability of the garments as assessed by children and parents/carers in
participant diaries [for the intervention group during the 6 month RCT and by questionnaire at
8 months (for both groups)]. These issues will also be explored in more detail through focus group
discussions with trial participants.
It is unlikely that silk clothing will result in any adverse device effects and, as such, the collection of adverse
effects will be limited to an assessment of the number of skin infections as outlined above.
The number of children with mutations in the gene encoding for filaggrin will also be mapped and used to
inform a planned subgroup analysis, based on the assumption that children with at least one loss-of-function
mutation in the gene encoding for filaggrin will be more likely to respond favourably to the silk clothing.
Qualitative study
Qualitative work has already been used to inform the design of the proposed trial using an online patient
survey and workshop discussions with member of the Patient Panel at the Centre of Evidence Based
Dermatology. This initial work will be supplemented by an evaluative study during the trial that will be
used to inform our implementation and dissemination strategy.
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The purpose of the evaluative study is to elicit detailed information from (1) parents and children about
factors that influence use of silk clothing and (2) clinicians’ and commissioners’ views on factors that
influence their decisions to offer silk clothing in the management of children with eczema. At the end of
the trial this information will be used to provide a more complete understanding of how silk garments are
used and what factors might prevent or encourage their use. This work will also help by suggesting
possible explanations as to why the treatments work or do not work, depending on the outcome of the
effectiveness trial.
TABLE 30 Summary of data collection schedule
Outcomes collected Month 0 Month 2 Month 4 Month 6 Month 8
Informed consent for main study ✓
Informed consent for genetic study
(optional)
✓
Eligibility checks ✓
Eczema severity (NESS) ✓
Supply garments ✓,
intervention
✓, control
Demographics ✓
Collect saliva sample (optional) ✓
Issue diary ✓ ✓ ✓ ✓
EASI and TIS ✓ ✓ ✓ ✓
IGA and PGA ✓ ✓ ✓ ✓
Topical treatment usage ✓ ✓ ✓ ✓
Medication for skin infection ✓ ✓ ✓ ✓
Use of wet and dry wraps ✓ ✓ ✓ ✓
Online questionnaire (weekly) including
POEM, topical treatment use and use
or wet and dry wraps
✓ ✓ ✓ ✓
Final online questionnaire ✓
DFI ✓ ✓
EQ-5D-3L of parent ✓ ✓
Child utility scales (AD-QoL, CHU-9D) ✓ ✓
Number of infections ✓ ✓ ✓ ✓
Serious adverse events ✓ ✓ ✓
NHS and family resource use ✓ ✓, diary ✓, diary ✓, diary ✓
Adherence Questionnaire Questionnaire Questionnaire Questionnaire
Durability of clothing ✓ ✓
Acceptability (parent and child) ✓ ✓
Replace garments if required
(intervention group only)
✓ ✓
✓, outcome will be collected at this time point; AD-QoL, Atopic Dermatitis Quality of life; Questionnaire, weekly online/postal
questionnaire; NESS, Nottingham Eczema Severity Score.
In the control group, data at 8 months will be used to inform a within-group analysis (before and after clothing). In the
intervention group, data collection between 6 and 8 months will be limited to adherence, acceptability and durability of
the clothing.
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Three data sets will be collected using a combination of nested focus groups with parents and children
from the trial and structured telephone interviews with clinicians and commissioners unrelated to the trial.
Focus groups have been chosen instead of structured interviews for the trial participants as we are keen to
gather the views of the children who have worn the clothing during the trial. Purposive sampling will be
used to ensure, when possible, variance in ethnicity and social class within groups. Focus groups will
involve children in the intervention group and their parents when the intervention period has been
completed. Parent–child pairs will attend their groups concurrently at local venues.
1. Parent focus groups × 3–4. Will have a maximum of eight participants, be audio taped and last up to
1.5 hours. Participants will be encouraged to debate their views freely. A topic guide will be used to
guide conversation.
2. Child focus groups × 2. Will be moderated by an experienced children’s practitioner assisted by a
note-taking observer and last up to 1.5 hours. Up to eight children aged ≥ 5 years will be recruited to
each group and age appropriate activities will be used, for example talking and listening, stories and
dramas, games, or painting and drawing. Artefacts (explained by children) and moderator notes will be
collected. Parents or carers will meet the moderator and be invited to ask any questions they may have
at the beginning of their child’s focus group. Towards the end of the session, parents and children will
join together with the researchers for refreshments and debriefing. Children will be given a badge, a
certificate and a small ‘goody bag’ to thank them for their participation.
3. Telephone interviews. Up to 20 clinicians and members of area prescribing committees will be
purposefully recruited. The interview schedule will be pre-tested and will be sent to participants prior to
the interview. Interviews will be planned at a convenient time, last for 20–30 minutes and, with
permission, will be audio-taped with written notes recorded.
Data from the parent and child focus groups and interviews will be analysed separately using a manual
process of content analysis. Audio tapes will be transcribed verbatim and transcripts, notes and artefacts
(with child explanations) will be reviewed in detail, coding the substance of the data. Theoretical codes will
be added beside each code as a reminder of any thoughts or questions attached to the codes which will
be compared with the aim of identifying similarities and differences among incidence in the data. Codes
will be condensed into higher levels of abstraction to form categories, mid-point indicators that depict the
essential relationships between data and theory. Categories will be continuously reviewed to ensure that
they cover variations within the data. Care will be taken through the data analysis process to avoid losing
the qualitative richness of the data. To ensure data integrity at least two members of the research team
will be involved in the analysis process.
Measurement of costs and outcomes to estimate cost-effectiveness
The objective of the economic evaluation is to estimate the cost-effectiveness of usual care with silk
therapeutic clothing compared with usual care without silk therapeutic clothing for the management of
eczema in children from a NHS and family perspective, over the 6-month trial period. The family
perspective will be captured (including time off school/work) and reported separately.
We will identify and measure the resources used as part of the intervention (those that would be incurred if
the intervention were part of routine care) through the thorough recording of this information during the
trial. We will also identify and measure other NHS costs that may change as a result of the intervention,
including visits to health professionals and medication usage. In line with previous work in this clinical area,356
these will be collected via patient diaries to be completed by the families in both arms of the study. Related
resources used by the family will be collected in a similar manner. Appropriate unit costs362 will subsequently
be assigned to each item of resource use for a standard price year. The incremental cost of usual care with
silk therapeutic clothing can then be estimated by comparing the mean cost in each arm of the study.
The primary measures of clinical effectiveness for the cost-effectiveness analysis will be the difference in
number of participants who achieved ‘treatment success’ (defined as those with at least a 50%
improvement in EASI at 6 months compared with baseline). Secondary analyses will be conducted using
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continuous data from the EASI scale, the DFI scale, eczema specific utility measures212 and generic measures
of health utility as measured using the EQ-5D-3L (for the main carer) and the CHU-9D for children.361
A cost–utility analysis in which effectiveness is measured in terms of the QALYs for child and main carer will
be undertaken [using linear interpolation and area under the curve (AUC) with baseline adjustment363].
The above will enable both the incremental cost and incremental effect of usual care with silk therapeutic
clothing compared with usual care without silk therapeutic clothing to be estimated. If one of these
options were shown to be less costly and more effective than the other, then this would suggest that it
‘dominates’ the other and represents a cost-effective use of scarce resources. Alternatively, the incremental
cost-effectiveness ratio (ICER) associated with usual care with silk therapeutic clothing will be estimated
and assessed in relation to a range of cost-effectiveness thresholds, for example £20,000–30,000 per
QALY is recommended by NICE.364 The associated level of uncertainty will also be characterised by
estimating the CEACs. Sensitivity analysis will also be undertaken to assess the robustness of conclusions
to changes in key assumptions.
Statistical analysis and sample size
All analyses will be carried out in accordance with CONSORT guidelines using Stata/SE 11.2. Appropriate
descriptive statistics will be used to compare randomised participants with those who were eligible and not
randomised and to compare the randomised arms at baseline. The primary approach to analysis will be ITT
without imputation.
The primary analysis of EASI will be performed using a multilevel model framework, with observations at
2, 4 and 6 months (level 1) nested within participants (level 2) and including baseline EASI and the
stratification factors (site and age group) as covariates
Supportive analyses of the primary end point, analyses of secondary and safety end points, planned
subgroup analyses, sensitivity analyses including imputation of missing outcome data and accounting for
varying adherence with allocation, and any further exploratory analyses will be conducted using
appropriate multivariable regression models and documented in the statistical analysis plan (SAP), which
will be finalised prior to unblinding of the study. Any changes in the planned statistical methods will be
documented in the trial report.
Three hundred participants provides 90% power, at the 5% significance level (two-tailed) to detect a
difference of around three points between the groups in mean EASI scores over 2, 4 and 6 months using a
repeated measures analysis of covariance, assuming a SD of 13, a correlation between EASI scores at
different time points of 0.6 and loss to follow-up of 10%.
A three-point improvement in EASI represents a small, but still clinically meaningful, difference between
groups and we are keen to ensure that the study is sufficiently powered to detect this magnitude of
difference as it is unlikely that a trial like this will be done again. A small treatment response could still be
worthwhile to the NHS as this non-pharmacological treatment is assumed to have no adverse effects
and because eczema affects so many people. It is also likely that a relatively small response on the
objective primary outcome will be reflected in larger, more clinically meaningful, treatment effects in the
patient-reported outcomes.
Patient and public involvement
Like all other aspects of this Programme Grant, patients and carers were extensively involved in this work
programme. Patient representatives were involved in commenting on the language structure, layout and
content of earlier versions of the overarching systematic review of eczema treatments and the GREAT
database, but their strongest involvement has been with the HOME core outcomes project, the PSP and
the CLOTHES silk clothing trial. Several patients from the UK, France, the Netherlands and Brazil have
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contributed in person to the development of core outcome sets for future clinical trials of eczema (HOME)
project, where they were instrumental in ensuring adequate representation of patient reported outcomes,
such as QoL. By definition, the PSP involved many HCPs, patients and carers who worked together to
identify priority areas for future research.
The newly funded clinical trial on silk therapeutic clothing (CLOTHES) has involved patients and carers
throughout the preliminary work in advising on the practicalities of participating in such a trial. A
preliminary discussion group session was held as part of a training day for the Centre of Evidence Based
Dermatology’s patient panel. Seven members of the panel with experience of eczema joined the workshop
to discuss (1) the types of clothing to be included in the proposed trial; (2) how to communicate benefits
and potential risks of using the clothing, in order to reduce expectation bias; (3) possible barriers to
involvement and information that participants might want to receive prior to taking part in the trial; and
(4) the importance of re-packaging the clothing and being clear about how and when the clothing should
be worn.
This discussion group session was followed by an online survey in January/February 2012, which resulted in
> 350 responses for people with experience of living with eczema (either as a patient or as a parent/
guardian). The survey was used to inform: (1) how and when the clothing should be worn (at night, and
during the day whenever possible); (2) barriers to involvement in the study (including whether or not
participants in the control group should be given an opportunity to use the silk clothing after the primary
outcome at 6 months); (3) current use of wet and dry wrapping in normal care (children using wet wraps
≥ 5 times per month were excluded); (4) frequency of washing the clothing (to inform guidance
documents); (5) information that parents would like to receive in the trial information sheets (including
travel commitments, availability of appointments outside of school hours and clear understanding of why
the trial is needed); and (6) willingness to take part in the trial (to inform recruitment rates).
Patient representatives continue to work as part of the CLOTHES trial development group and have helped
by commenting on patient information sheets, and by piloting the data collection tools (especially the
online weekly diary). Two families have contributed by engaging in media interviews, which has resulted in
a lot of interest and good recruitment.
More formal support for the CLOTHES trial has come from patient support groups, such as the National
Eczema Society and the Nottingham Support Group for Carers of the Children with Eczema. These groups
have been key supporters throughout the entire work programme, and have been central in facilitating
patient involvement, boosting recruitment and disseminating the results of our research.
Summary and conclusions
Why is this research package important?
This work package is simply a large piece of connected work that exceeded our expectations in terms of
delivery and impact. First, it is worth revisiting what we set out to do and what we eventually did. The
eczema treatment work programme in our original Programme Grants for Applied Research application
included the:
l updated systematic review of eczema treatments
l an international collection of all RCTs on eczema
l a James Lind Alliance prioritisation process has for determining future eczema research priorities
l information resources for patients.
We have delivered each of these objectives with the exception of patient information resources, mainly
because resources were already being produced by existing bodies such as NHS Choices, which we have
contributed to rather than duplicating effort in creating new resources. Part of our aspiration to develop
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patient information resources was to develop patient decision aids for some key decisions in the care of
eczema patients such as choice of systemic therapies, but there was little support from our patient and
public colleagues on the need for such an aid, mainly because the choices were very wide rather than
dichotomous and because the evidence to inform the risks and benefits with alternative treatment choices
was so poor. So with the agreement of the NIHR programme, this aspect was dropped.
Two substantial projects were added to this work programme: (1) the work on developing core outcome
sets for future eczema trials (HOME initiative225) and (2) a full-scale trial application and protocol for a
pragmatic national randomised controlled clinical trial on the potential benefit or otherwise of silk clothing
for children with eczema, which has since been funded by the NIHR HTA programme. The latter clinical
trial, which started recruiting in December 2013, indicates the value of the NIHR in offering a range of
funding opportunities that link well to each other so that the value of funding in one programme benefits
the other in a joined up way. The choice of primary outcome for this trial was also amended prior to start
of recruitment so that eczema severity could be measured using the approved instrument as defined by
the HOME group (see HOME III meeting).
All of the projects within this work programme have traceable impacts that have led to important benefits
for patients and the NHS. Briefly, the main impacts at the time of writing this report are as follows.
Systematic review: used by NICE to inform decision as to whether or not an update is needed for the NICE
Guidance on the treatment of eczema in children (Catherine White, NICE, 2016, personal communication).
Hywel Williams is an advisor or author on these guideline groups.
The GREAT database: funding bodies such as the NIHR HTA programme are already using the GREAT
database when searching for relevant evidence on eczema treatments. Spin-off projects that use the
database to draw attention to design and reporting faults such as the one on quantifying selective
reporting outcome bias are likely to increase.
The HOME: the Dutch dermatological society AD guidelines group have invited our team to their
guidelines development meeting in the Spring of 2014, as they wish to incorporate our core outcome
measure findings. Other colleagues such as Dr Jerry Tan in Canada have been successful in learning from
the eczema core outcomes initiative to win funds from the US National Institute of Research to conduct a
similar core outcomes project for acne. The road map of work developed by the HOME group has been
highlighted as a beacon by the COMET group,365 who has included presentations about the work at their
annual meetings.
Eczema PSP: the results of the eczema PSP were sent to the NIHR Efficacy and Mechanism Evaluation
programme and other funders and resulted in a specific call for applications on the topic of skin disease.
The NIHR HTA programme has also since commissioned a trial on bath emollients for eczema and a
systematic review on educational interventions.
CLOTHES: feasibility work around the use of patient reported outcomes and how they relate to other
outcomes such as EASI is being used to inform the design of other NIHR HTA eczema trials such as bath
emollients (Dr Miriam Santer, University of Southampton, 2012, personal communication).
Implications for clinical practice
Most of the implications for clinical practice for this work programme emerge from the updated
overarching systematic review and are summarised in detail in the accompanying report.223 The yield of
287 new RCTs covering 92 different treatments provides a much firmer evidence base for supporting or
refuting currently used eczema treatments and for guiding commissioners, health-care providers, HCPs and
patients with regard to those that are currently not used on the NHS. We have found sufficient evidence
to support the use of topical corticosteroids and calcineurin inhibitors for treating eczema flares reactively,
and for the prevention of flares by using them proactively for two consecutive days each week. There is
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now also reasonable evidence to support educational interventions, UV light and systemic therapies such
as azathioprine. Our review also concluded that some treatments such as evening primrose/borage oil,
probiotics, topical corticosteroid combinations, topical corticosteroids more than once daily and ion
exchange water softeners have no useful benefit for people with established eczema. We also found that
the evidence base to support the use of many commonly used treatments such as antiseptic bath additives,
emollients, antihistamines, wet wrap bandages and traditional Chinese herbs was simply insufficient and
needs to be addressed by future primary research. Finally, we identified no good quality clinical trial
evidence on some aspects of eczema treatment such as how often to bathe and whether or not to avoid
soaps, the use of diluted topical corticosteroid combinations and the practice of allergy testing followed by
avoidance of potential allergens. This is not to say that widely practised customs, such as avoiding the use
of soap or the use of allergy tests in eczema patients should be abandoned, but simply that such topics
might be looked at more critically in the future through appropriate research.
The systematic review may itself become a useful tool for HCPs to use when discussing treatment options
for people with eczema and will hopefully be widely used by guideline developers. Similarly, the GREAT
database on eczema RCTs will be used widely and bookmarked by HCPs who can quickly find trials on a
particular treatment category from the easily searchable interface.
Implications for research
The overarching systematic review has included a detailed section on future primary, secondary and
methodological research (see Scoping systematic review of eczema treatments). Overall, there is much to
be done to ensure that all future trials and evidence syntheses prospectively register their study protocol
and that they report all of the relevant information using well-established reporting guidance such as
CONSORT and Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). How best to
engage the international research community and journal editors in such an initiative would be a useful
research project in itself. In addition to highlighting the specific interventions that require new primary
research, the review has highlighted the paucity of clinical trials carried out in primary care, which is where
most people with eczema in the UK are treated.
The GREAT database lends itself as a platform for supporting new primary research (checking for existing
trials when applying for funding), new evidence syntheses (to check for overlap with existing systematic
reviews) and for supporting funding bodies in checking for existing research on different treatments. As
the example of the study on selective reporting outcome bias demonstrated, the GREAT database is also a
powerful tool for methodological research and can be used for researching important issues such as the
appropriate analysis of end points and sample size issues for informing future trials.
The core outcomes project (HOME) now has a life of its own. Even though good progress has been
achieved over the last 4 years in identifying the four core domains, and for selecting the most suitable
instrument for measuring clinical signs, research into determining the best instruments for measuring
eczema symptoms and eczema-associated QoL is still needed, as does the whole concept of what is meant
by a ‘flare’ of eczema. Research is also needed to see how existing eczema severity measures compare
with each other and good-quality training protocols and support are needed to ensure that they are used
as intended. Research into eczema outcomes that can be used in routine clinical practice is also needed so
that clinical outcomes for different health-care providers can be compared and benchmarked to current
best practice.
The eczema PSP is, by definition, a means for patients, carers and HCPs to identify future research
priorities. The main priorities that emerged from that exercise included a clearer understanding of the
optimum ways of using topical corticosteroids (especially in terms of long-term safety), the role that food
allergy might play in determining eczema treatment and the use of emollients.
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Future research recommendations
Each project as described in this report has already identified specific research recommendations and topics
for further research. The future research agenda for eczema clinical trials is a simple one. Such trials
need to:
l be undertaken only in the context of existing evidence as summarised in our systematic review and
GREAT database
l be registered before recruitment starts
l be well designed and large enough to find clinically important effects if they are present
l use core outcomes in order to permit subsequent evidence synthesis
l be published and reported fully according to CONSORT guidance
l involve patients so that the most relevant questions and outcomes are included.
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Chapter 3 Vitiligo work programme
Abstract
Introduction
Vitiligo is a common skin disorder characterised by loss of pigment. High-quality research into
management options is lacking.
Objective
To improve the evidence base for vitiligo treatment by building and systematically reviewing what is
known, prioritising future research and undertaking a pilot RCT with view to undertaking a
definitive study.
Methods
Various methods were used including systematic reviews, a James Lind Alliance PSP, consensus and
validation exercises and an external pilot RCT.
Results
Our Cochrane review identified 38 new RCTs have been reported since the 2006 review.366 The quality of
evidence to support commonly used treatments is still low. The PSP, involving 302 patients and 142 clinicians,
identified 10 research priorities. A systematic review of vitiligo outcome measures highlighted disparity
between what is traditionally measured (percentage repigmentation) and what is meaningful to patients
(acceptability of treatment response), resulting in an international initiative to identify core domains for future
vitiligo trials. A pilot RCT of handheld narrowband UV light B (NB-UVB) therapy used at home recruited
29 vitiligo participants in 3 months, demonstrating feasibility. The pilot study also resulted in the production
of a training digital versatile disc (DVD) and manual that are now available for NHS and public use.
Conclusions
This work has delivered key components lacking in this field including an appraisal of existing treatment
evidence, identifying priorities for future research, developing better outcomes measures and
demonstrating feasibility of a novel intervention. A funding application to the HTA programme for a
national trial on handheld NB-UVB was successful.
Content
This chapter describes a range of complementary projects relating to the treatment of vitiligo, for which
some navigation may be helpful for the reader.
Details Comment
Update of Cochrane systematic review A summary of the Cochrane review (2010) of Vitiligo treatment
RCTs367
Vitiligo priority setting partnership An activity which assessed what questions were considered most
important to patients and clinicians
Systematic review of outcome measures A dual approached which reviewed published outcome measures
and the views of patients and clinicians on these outcomes
Gaining consensus over outcomes for use in future
vitiligo trials
An international activity designed to established core outcome
domains to be included in future vitiligo trials
Validation of patient-reported treatment response An activity which developed a patient-rated outcome measure
Pilot randomised controlled trial of light therapy
devices used at home
A study which assessed the feasibility of treating vitiligo using
handheld UV light devices
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Details Comment
Survey of UK clinical practice Surveyed the opinions of clinicians regarding vitiligo treatments
Proposal for a trial light therapy and topical
corticosteroids for the treatment of vitiligo (HI-Light)
A feasibility study assessing the use of UV light for the treatment of
vitiligo in the home
Patient and public involvement Summary of how the project has been informed by and developed
in partnership with patients
Summary and conclusions
Update of Cochrane systematic review
The following text is adapted with permission from Whitton ME, Pinart M, Batchelor J, Lushey C,
Leonardi-Bee J, González U. Interventions for vitiligo. Cochrane Database Syst Rev 2010;1:CD003263.367
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
Summary
What was already known about this topic?
l A Cochrane systematic review of interventions for vitiligo, published in 2006, identified only 19 eligible
RCTs, covering eight broad treatment categories. Most were small and of relatively poor quality.
l The review found some evidence to support existing therapies for vitiligo, but the usefulness of the
findings were confounded by the different designs and outcome measurements as well as the lack of
QoL measures and adverse effect reporting in the source studies.
What did this study add?
l There has been a marked increase in the number of RCTs assessing interventions for vitiligo; 38 new
studies were identified for inclusion in this updated review.
l The quality of design of vitiligo RCTs has improved somewhat over the past few years, but many RCTs
are still poorly designed and reported.
l In vitiligo RCTs, outcomes are assessed in many different ways, making intertrial comparisons very
difficult and meta-analysis almost impossible. Future RCTs should aim to focus on a core set of
outcomes, ideally including patient-centred outcomes.
l Light therapies, either alone or in combination with other treatments, were the most commonly
assessed interventions. However, studies are needed to establish the dosage, safety and long-term
efficacy of NB-UVB monotherapy in treating vitiligo.
l Combination therapies, particularly those that include a light source, show some promise in treating
vitiligo, but larger studies are needed.
l Topical tacrolimus appears to have a similar effect to topical corticosteroids, but with a better safety
profile and warrants further study to establish whether or not this intervention is a viable,
cost-effective alternative.
l Randomised controlled trials assessing psychological interventions and cosmetic camouflage are lacking.
Introduction
Vitiligo is a disease that causes patchy loss of pigment from areas of skin. It is thought that this is due to
the damage or destruction of melanocytes (pigment-producing cells). Vitiligo patches can appear anywhere
on the skin, but commonly affected sites include the areas around mucosal surfaces, the genitals and any
sun-exposed areas, such as the face and hands. Most people develop the disease before the age of
20 years368 and global prevalence estimates are typically in the range 0.5–2% (but regional prevalence
estimates may vary according to cultural and social differences).369
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Causes
There are several hypotheses for the cause of vitiligo, none of which fully explains the disease. Several
factors, including autoimmune, biochemical, genetic, neuronal and environmental, may interact to
contribute to its development.370–372 Although evidence indicates an important role for genetic factors,373–375
it also seems that triggers such as trauma to the skin, hormonal changes and psychological distress may
need to be present for the disease to become apparent.376 A number of observations suggest that vitiligo is
an autoimmune disease, such as its association with other autoimmune diseases (e.g. pernicious anaemia,
thyroid disorders, diabetes mellitus and Addison’s disease377) and the presence of antibodies directed
against melanocytes in affected people.
Impact
Although neither life-threatening nor symptomatic (except that depigmented patches burn easily when
exposed to the sun), vitiligo can be cosmetically and psychologically devastating,378 resulting in reduced
self-esteem,379 poor body image,380 difficulties in sexual relationships381 and feelings of social isolation and
stigmatisation.382 Some people with vitiligo experience discrimination in employment, particularly in jobs
where they have to deal with the public.383 The effect of vitiligo on QoL is often overlooked,384 although
more recent studies have started to address this.385
Typical treatments
As yet, there is no cure for vitiligo nor any effective method of stopping its spread. Several interventions
have been used in the treatment of vitiligo, including pharmacological agents (e.g. topical, intralesional or
systemic corticosteroids; topical and systemic immunomodulators; topical calcineurin inhibitors; and vitamin D
analogues); various forms of phototherapy [e.g. UV light A (UVA), NB-UVB and broadband UV light B (UVB),
psoralen and ultraviolet light A (PUVA), various forms of laser, and monochromatic excimer light]; surgical
procedures (grafting, melanocyte transplantation, micropigmentation); cosmetic measures (depigmentation,
cosmetic camouflage, fake tan); complementary therapies; and psychological interventions. Many published
studies describe combination therapies, usually combining a light source with another form of treatment.
Why it was important to do this review
When the original systematic review was published in 2006,366 there were only 19 eligible published RCTs
and no systematic review covering all available interventions for vitiligo. The 2010 update367 was needed to
assess new interventions, to highlight the gaps in research and the need for better designed and powered
studies, thus informing clinical decisions and future research priorities.344 The findings of the 2010 update
are summarised in this chapter.
Having published the updated review in 2010, we have also embarked on an additional update, the initial
findings of which are included in this chapter, although formal analysis has not yet been completed.
Methods
Criteria for study selection
The review included all RCTs of interventions for vitiligo, including participants of all ages and with any
type of vitiligo.
Primary outcomes of interest were:
l QoL, measured using a validated tool
l percentage repigmentation of vitiliginous skin.
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Secondary outcomes of interest were:
l cessation of spread of vitiligo or stabilisation of the disease, defined as:
¢ no increase in the size of individual vitiligo patches measured objectively
¢ no new lesions appearing, despite no improvement in existing patches resulting from treatment
l long-term permanence of repigmentation resulting from treatment (at least 2 years of follow-up)
l adverse effects.
Search methods for identification of studies
Full details of the search strategies for this review can be found in the full version, accessible from The
Cochrane Library.367
Electronic searches for published trials were carried out in the following databases: Cochrane Skin Group
Specialised Register; CENTRAL in The Cochrane Library; MEDLINE; EMBASE; PsycINFO; CINAHL; LILACS;
AMED and ISI Web of Knowledge.
Ongoing trials were identified using a number of online registers. The bibliographies of all included and
excluded studies and reviews were also checked to identify further trials.
For all search methods, studies in other languages were included if they met the criteria and could be
translated into English.
Data collection
Two of the reviewers checked the titles and abstracts identified in the search, independently assessed the
full text of all studies of possible relevance and decided which trials met the inclusion criteria. Any
disagreements were resolved by discussion and a decision made by consensus.
One reviewer extracted data from all the new studies, which were also allocated randomly to four of the
other reviewers who independently extracted data. One of three reviewers checked the data extraction
forms for discrepancies, ensuring that they did not check their own forms. When discrepancies could not
be solved by reference to the text of the studies, differences were resolved by consensus.
At least two reviewers independently assessed risk of bias for the new studies identified in the updated
search. The following aspects of studies were considered:
l the method of generation of the randomisation sequence
l the method of allocation concealment
l who was blinded or not blinded
l how many participants dropped out of the study overall and whether or not participants were analysed
in the groups to which they were originally randomised (ITT).
Data analysis
Details of the SAP can be found in the full version of the review.367
We expressed the results as RR with 95% CIs for dichotomous outcomes and difference in means with
95% CI for continuous outcomes.
When there were multiple intervention groups within a trial, pairwise comparisons were made of similar
active interventions versus no treatment, placebo or another active intervention. No crossover trials were
identified in the review. Internally-controlled trials were analysed using appropriate techniques for paired
designs (e.g. for continuous outcomes using Wilcoxon signed-rank test or paired t-test; or for dichotomous
data using McNemar’s test) when available and were not pooled with studies of other designs. However,
when paired data could not be extracted from the papers, we presented the data using non-paired
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methods. If participant dropout led to missing data, we conducted an ITT analysis. Trial authors of studies
were contacted to provide missing statistics such as SD. Statistical heterogeneity was assessed using I2.
Data were synthesised using meta-analysis techniques if I2 was < 80%.
Publication bias was not tested as insufficient data were available for similar types of interventions.
Data synthesis
For studies with a similar type of active intervention, a meta-analysis was performed to calculate a
weighted treatment effect across trials, using a random-effects (DerSimonian and Laird) model. When it
was not possible to perform a meta-analysis, the data were summarised for each trial. If raw data could
not be extracted, we extracted the results from appropriate statistical analyses presented in the paper and
reported these in the review. We considered p < 0.05 as statistically significant. Data relating to adverse
effects were described qualitatively as reported in each trial. Subgroup analyses were not conducted as no
substantial heterogeneity (I2 > 50%) existed between studies for the primary outcome.
Insufficient numbers of studies were included in the meta-analysis for sensitivity analyses to be feasible.
Results
Randomised controlled trials included in this review
A total of 57 studies (3139 participants) met the inclusion criteria (19 studies from the original review,
38 new studies). Of these, 18 were ‘within-participant, left/right comparison studies’, one was a ‘left/right
comparison study’, three were ‘within-participant studies’ and the rest were parallel group studies. All
included studies allocated either participants or bilaterally symmetrical lesions to treatment groups in a
random manner. Twenty-nine of the studies were placebo controlled and the rest used active comparators.
The number of participants in each study varied from 8 to 596. The majority of studies (n = 38) recruited
< 50 participants and most (n = 40) included participants with symmetrical vitiligo. All but one of the
studies386 included both male and female participants and three studies recruited only children.387–389 Most
of the studies were carried out in Asia (n = 26) or Europe (n = 19), with fewer undertaken in the Americas
(n = 10) or Africa (n = 2).367
A total of seven studies were excluded.390–396 The reasons are documented in the full version of the review
(see ‘Characteristics of excluded studies’ table367). In addition, 13 studies were omitted on the basis that
they were awaiting classification and five were ongoing at the time of the review.367
Interventions
This update found many studies assessing interventions not described in the original review.
l New topical interventions included pimecrolimus,397,398 tacalcitol,399–401 5-fluorouracil (5-FU),402 topical
lactic acid,403 catalase/dismutase404 and an antioxidant and mitochondrial stimulating cream.405
l New oral interventions included Zengse pill with oral cobamamide plus topical psoralea tincture,406
Polypodium leucotomos,407,408 levamisole (Ergamisol®, Janssen Pharmaceutica),409 minipulses of
betamethasone,410 azathioprine,411 oral antioxidants412 and phenylalanine.405
l New light therapies included monochromatic excimer light,400,413 broadband UVB410,414 and erbium-doped
yttrium aluminium garnet laser.402
l New surgical interventions included minipunch and split skin grafts415 and transplantation of
autologous melanocytes.416,417
l There was also one new study assessing psychological interventions.418
The use of a light source, either as monotherapy or in combination with oral or topical photoactive
chemicals (i.e. psoralens or khellin), or with other interventions, is the most common method used in
practice.419 Light therapies were also the most common intervention assessed in the included studies
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(42 studies, 13 of which were in the original review and 29 new studies). Two new studies assessed topical
steroids as monotherapy.404,420
Outcomes
All studies assessed repigmentation as an outcome. No two studies used exactly the same method of
measuring the amount of repigmentation, but the majority rated the percentage repigmentation in
categories (e.g. 0–25%, 25–50%, 50–75%, > 75%). Many authors made an attempt to define the
amount of repigmentation that was considered ‘successful’ but opinions varied considerably.
Repigmentation was usually assessed visually by a clinician, using photographs of the lesions. However,
some studies used planimetry (tracing lesions on transparent paper) and some analysed photographs of
lesions using morphometry analysis.
Small numbers of studies measured cessation of spread of vitiligo and/or improvement in QoL, the latter
using Skindex-29, the Dermatology Life Quality Index (DLQI), or the Children’s Dermatology Life Quality
Index (CDLQI). The duration of the studies varied widely, from 3 weeks to 3 years. Within these periods,
some studies continued treatment until an optimal response was achieved.
Risk of bias in included studies
To assess risk of bias in the included studies, we considered the generation of the randomisation
sequence, allocation concealment, blinding and losses to follow-up. The method of generation of the
randomisation sequence was deemed adequate in 32 of the studies.
Although some studies were described as ‘double-blind’ or implied double-blinding, not all of them
provided details as to how blinding was maintained. Many studies were within-participant comparisons of
different interventions so it was not possible for the participants (and sometimes the clinicians) to be
blinded. Blinding of participants was also not possible in some other studies because two different
modalities of intervention were being assessed (e.g. oral vs. topical interventions). In seven studies,
participants, clinicians and assessors were all blinded. In 14 studies, blinding of participants, clinicians or
outcome assessors was not stated.367
Overall, 16.6% of all study participants included in the review were lost to follow-up. In 23 of the included
studies, data were analysed on an ITT basis. This was either because there were no losses to follow-up
(16 studies) or because data from dropouts were included in an explicit ITT analysis. For two of the studies
it was unclear whether or not an ITT analysis had been performed.410,421
Effects of interventions
Not all of the 57 included studies reported on the outcomes of interest for this review. In general, the
extent of variation in the ways in which vitiligo was measured, as well as the number of combination
interventions assessed, prevented data pooling. Analyses for this review were therefore based primarily on
individual studies, with the exception of one meta-analysis.
Many of the trials had control arms in which none of the participants improved. This resulted in large RRs
with very large associated 95% CIs, exacerbated by the relatively small participant numbers in many of the
trials. Analyses for this review were therefore based primarily on individual studies, with the exception of
one meta-analysis of two studies assessing the combination of tacrolimus ointment and 308-nm excimer
laser367 (Figure 17).
Primary outcomes
Quality of life
Four studies assessed the primary outcome of QoL. Two were assessed this using DLQI49,62 and two407,424
used Skindex-29; however, we were not able to perform statistical analysis on these data.
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Percentage of repigmentation > 75%
Many of the studies in this review assessed this primary outcome; however, not all of the studies used
objective methods of assessing repigmentation and so the data could not be analysed. Fifteen analyses
from studies comparing various interventions showed a statistically significant difference between the
proportions of participants achieving > 75% repigmentation (see Figure 17 and original publication367).
All of these analyses compared one active intervention with another active comparator, with the exception
of one,425 which compared oral Ginkgo biloba with placebo and showed a greater proportion of
participants achieving repigmentation when they received G. biloba. From the studies assessing two active
interventions, the only topical monotherapy that had evidence of superior rates of repigmentation
compared with another active intervention was clobetasol propionate (Dermovate®, GlaxoSmithKline),
which was shown to be superior to psoralen with sunlight exposure (PUVAsol).387 The majority of analyses
showing statistically significant differences were from studies that assessed combination interventions,
which generally included some form of light treatment; however, this was not always the case.
Secondary outcomes
Cessation of spread of vitiligo
Six studies assessed the secondary outcome of cessation of spread of vitiligo.397,409,425–428 Only one study
showed superiority of an active intervention over placebo;428 participants receiving oral G. biloba were
more than twice as likely to achieve cessation of spread than those receiving placebo.
Long-term permanence of repigmentation
None of the studies was able to demonstrate long-term repigmentation as specified in our secondary
outcomes (i.e. at 2 years’ follow-up).
Adverse effects
Adverse effects were reported in 40 out of the 57 studies in the updated review. Most of the studies
evaluating topical or intralesional corticosteroids reported adverse effects including atrophy, telangiectasia,
acneiform papules and hypertrichosis, with the exception of the fluticasone propionate (Cutivate®,
GlaxoSmithKline) study,429 which detected no evidence of atrophy. The use of topical calcipotriol (Dovonex®,
Leo Pharma) or tacalcitol alone or in combination led to erythema, itching and irritation. The main adverse
effects reported in participants treated with topical tacrolimus were erythema, blistering or burning
sensations at the treatment site, although in some studies the more severe adverse effects may have been
due to combination with other interventions, such as the laser.422 There were only two studies that assessed
topical pimecrolimus. Although the one that assessed it as monotherapy397 reported no adverse effects, the
one that combined topical pimecrolimus with NB-UVB398 reported self-limiting erythema and itching which
could also be attributed to the additional use of NB-UVB light.
Regarding adverse effects with oral treatments, nausea occurred in participants treated with L-phenylalanine,
G. biloba and oral minipulses of betamethasone combined with PUVA. Participants treated with oral
minipulses of betamethasone alone or combined with light therapies (PUVA or NB-UVB) also experienced
weight gain, but only when oral minipulses of betamethasone was combined with light therapies. Some of
those receiving P. leucotomos or oral placebo also reported mild gastrointestinal complaints.407 Similar
adverse effects were seen when using combination therapy with antioxidant and mitochondrial stimulating
cream405 and also with Zengse pill with or without oral cobamamide plus topical psoralea tincture.406
Adverse effects with light therapies included nausea in participants treated with PUVA (owing to use of
oral psoralen) and erythema in participants treated with either PUVA or NB-UVB. The use of NB-UVB led to
transient itching and dryness of the skin in several studies. When sunlight was combined either with
trimethylpsoralen or 8-methoxypsoralen, half of the participants reported nausea, itching, dizziness,
headaches, eye discomfort and vague gastrointestinal symptoms.430 Studies assessing lasers showed many
adverse effects such as burning and/or stinging as well as moderate to severe erythema.
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Surgical interventions such as punch grafts or minigrafts sometimes led to adverse effects such as
cobblestoning, scarring, graft depigmentation and graft displacement. Suction blister grafts or split skin grafts
led mainly to the Koebner phenomenon (which can itself exacerbate vitiligo) and hypopigmentation or, to a
lesser extent, hyperpigmentation, scarring and infection at both donor and recipient sites. With regard to
melanocyte transplantation, the only adverse effect reported was bacterial infection at the recipient site.
Discussion
Implications for practice
Owing to the small numbers of participants and heterogeneity of design of the studies in this review, it is
difficult to make firm recommendations for clinical practice. However, a number of implications may
be considered:
l There is moderate evidence for the use of topical corticosteroids, although long-term use is likely to
lead to adverse effects. Topical non-steroidal immunomodulators may be a promising alternative,
although the theoretical risk of skin cancer must be considered for long-term combination use
with phototherapy.
l Most of the studies that assessed combination interventions employed light therapies (UVA, PUVA or
UVB). In general, combination interventions were superior to monotherapies.
l There is limited evidence for the benefit of oral G. biloba.
l There is limited evidence for the benefit of split-thickness skin grafts plus PUVAsol. Surgical therapies
can be effective for small areas in people with stable disease (bearing in mind the risk of adverse
effects with suction blister grafts).
l There is a lack of formal evidence supporting the use of cosmetic camouflage, depigmentation
(in severe cases) or psychological interventions.
Implications for research
Since the original review was published in 2006, there has been an increase in the number and quality of
RCTs assessing interventions for vitiligo. However, it is still not clear which are the best interventions for
this condition. Until the causes of vitiligo are better understood, treatments will continue to be based on
the many theories that exist for this disease. Although there has been a noticeable increase in basic
scientific research, more investment is needed so that new discoveries in experimental models can be
systematically advanced to preclinical and clinical stages.
Summarised below are the recommendations that emerged from this update of the review. Many of the
recommendations relate to the design and reporting of future clinical trials for vitiligo and are explored in
more detail in a separate publication.431
l Standardised methodologies for describing and classifying vitiligo and for assessing the effect of
interventions need to be developed and used by trial investigators.
l Study design should take into account variations in participant features, including skin colour, patient
age or duration of the disease, extent and type of vitiligo, as well as site of affected areas.
l In order to assess the efficacy of an intervention, trials should last for at least 1 year.
l The following outcomes should be considered in the design of future studies:
¢ cessation of spread of vitiligo (ideally with 2-year follow-up)
¢ patient-centred outcomes (e.g. HRQoL measures).
l Studies are needed to establish the dosage, safety and long-term efficacy of NB-UVB monotherapy in
treating vitiligo.
l Topical tacrolimus appears to have a similar effect to topical corticosteroids, but with a better safety
profile; however, this finding must be replicated in further studies to establish it as a viable,
cost-effective alternative.
l The combination of two active interventions (especially those incorporating some form of
phototherapy) have shown promise and require further investigation.
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l A greater number of well-conducted RCTs of complementary or psychological interventions
are required.
l Studies are needed on the use of cosmetic camouflage, particularly with regard to the long-term effect
on QoL.
Update the review beyond 2010
In addition to the review commissioned as part of this Programme Grant, we have also undertaken a
further update of the Cochrane review432 and the results should be available in 2014. We have identified a
further 39 RCTs for this latest update, giving a total of 96 RCTs to be included in the review. Many of
these (n = 41) are within-participant studies and most have < 50 participants.
New interventions assessed by RCTs in this update include transplantation of autologous cultured or
non-cultured melanocytes, autologous non-cultured hair follicle outer root sheath cell suspension,
autologous non-cultured epidermal cell suspension, carbon dioxide laser, helium neon laser, broadband
UVA, tetrahydrocucurminoid cream, and alpha-tocopherol (vitamin E) plus NB-UVB. As in the previous
update, many of the new studies assess interventions in combination, usually including a form of light
therapy. Nine of the new RCTs assess surgical interventions, reflecting an increasing interest in this area of
treatment. Just over half of the studies report our primary outcome of > 75% repigmentation and more
than half report adverse events.
There has been a huge increase in the number of vitiligo trials in recent years, which is reflected in the
large number of registered ongoing studies (n = 44). Two of these studies are investigating afamelanotide
(Scenesse®, Clinuvel), which was one of the top 10 research uncertainties identified in the vitiligo PSP
(see Vitiligo Priority Setting Partnership).
Vitiligo priority setting partnership
Summary
What was already known about this topic?
The pharmaceutical and medical technology industries and academia play an essential role in developing
new treatments.
l However, it is increasingly recognised that patients and HCPs have a key role to play in identifying
important areas for research.
l The priorities of industry and academics are not necessarily the same as those of patients and clinicians.
l It is essential, therefore, that researchers and funding bodies are aware of the needs of patients
and clinicians.
What did this study add?
The research areas identified provide direction for future research activity by highlighting the questions of
importance to patients and HCPs.
Introduction
There are many treatment options for vitiligo but there is a lack of high-quality information regarding
relative efficacy on which to base treatment decisions.367 The aim of the vitiligo PSP was to identify the
most important uncertainties surrounding the treatment of this condition and to steer future research to
questions of importance to both people living with the disease and the clinicians who treat them.
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Methods
The vitiligo PSP was co-ordinated at the Centre of Evidence Based Dermatology with numerous
stakeholders from professional organisations and patients’ support groups. The vitiligo PSP adopted the
methods advocated by the James Lind Alliance,367,433 which were refined to meet the needs of this
particular partnership.433 The vitiligo PSP had five stages.
Stage 1: initiation (January 2009 to February 2009)
The aim of this stage was to establish the vitiligo PSP by raising awareness and identifying and engaging
potential stakeholders. The following professional bodies and patient support groups were approached
during this stage: BAD; UKDCTN; NHS Evidence-Skin Disorders; Cochrane Skin Group; British Dermatological
Nursing Group; Changing Faces; British Red Cross Camouflage Service; Skin Care Campaign; Primary Care
Dermatology Society; Vitiligo European Task Force; and British Association of Skin Camouflage and Vitiligo
Society. Individual researchers, dermatologists, specialist nurses and psychologists with a special interest in
vitiligo were also informed. Our research group, called the Steering Group, included 12 members with
knowledge and interest in vitiligo.
Stage 2: consultation (March 2009 to August 2009)
The aim of this stage was to collect treatment uncertainties. An online and paper survey was undertaken
that encouraged patients and clinicians to submit their questions about the treatment of vitiligo. Paper
copies of the questionnaire were sent to the Vitiligo Society (n = 1268) and to BAD (n = 835). E-mails were
sent to members of the UKDCTN (n = 500) and details of the project (with links to the online survey) were
advertised on the websites and in the newsletters of the relevant organisations listed above. Additional
treatment uncertainties were identified from existing sources of current evidence: updated Cochrane
systematic review367 and the BAD guidelines for diagnosis and management of vitiligo.434
Stage 3: collation (August 2009 to December 2009)
Submitted uncertainties were reviewed by members of the Steering Group. Questions on the aetiology,
natural history and prevention of the disease (uncertainties not related to treatment) were excluded at this
stage. The treatment uncertainties were then collated into groups representing an area of uncertainty.
A structured format was then used to refine these uncertainties in order to aid comparison of different
questions in the next stage (Table 31). For example, the refined uncertainty ‘How effective is UVB light
therapy when combined with creams or ointments in treating vitiligo?’ includes submitted uncertainties on
combination of NB-UVB with a number of different topical agents (such as corticosteroids, calcineurin
inhibitors and vitamin D analogues).
TABLE 31 Structure used to refine the questions into indicative uncertainties
Type of question Format of question
Effectiveness of a single treatment How effective is (treatment X) in treating vitiligo?
One treatment compared with another Which treatment is more effective in treating vitiligo:
(treatment X or treatment Y)?
One treatment combined with another How effective is (treatment X) when combined with
(treatment Y) in treating vitiligo?
Management of the disease, rather than ‘treatment’
(e.g. camouflage or psychological interventions)
How much does (treatment X) help patients with vitiligo?
Speculative treatments not yet on the market (e.g. gene
therapy, stem cell therapy)
What role might (treatment X) play in the treatment of vitiligo?
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Stage 4: ranking (January 2010 to February 2010)
The aim of the ranking exercise was to identify the 25 uncertainties that the PSP felt were the most
important priorities for future research. The ranking exercise was open to all people who gave contact
details during the consultation. It was also advertised via websites and newsletters of relevant
organisations, as per the consultation stage. In addition, advertisements and articles were placed in The
Voice magazine (GV Media Group Ltd, London) for black and ethnic minorities, the British Dermatological
Nursing Group magazine435 (British Dermatological Nursing Group, Belfast) and the bulletin of The Primary
Care Dermatology Society435 (The Primary Care Dermatology Society, Hatfield) to target specific groups that
had been under-represented during the consultation stage.
Participants were asked to vote for up to three uncertainties they felt were most important (three
individual votes), either online436 or using paper questionnaires. The order in which uncertainties appeared
on the survey was randomised in order to guard against response bias.
Stage 5: final prioritisation workshop (March 2010)
The aim of this final stage was to identify the top 10 most important treatment uncertainties for vitiligo by
creating consensus through a face-to-face workshop of HCPs and patients. Selected participants of
previous stages of the vitiligo PSP attended this workshop. Efforts were made to ensure that equal
numbers of patients and HCPs attended. The workshop was a full-day event, held at the London offices of
BAD on 25 March 2010. Further details of the methods used during the vitiligo PSP are outlined in the
James Lind Alliance guidebook.437
Ethics
This project was approved by the Medical School REC, University of Nottingham, UK (ethics reference
number G/2/2009).
Statistical methods
We aimed for a minimum of 100 participants in the consultation and the ranking exercise and for
20 participants for the final prioritisation workshop. This sample size was estimated on the basis of
previous James Lind Alliance PSPs438 and determined by the time frame available for the vitiligo PSP.
Data from all stages were stored and analysed in Microsoft Access® 2007 (Microsoft Corporation,
Redmond, WA, USA) and processed by the Steering Group members.
Results
Of the 2303 surveys circulated, 461 (20%) were returned. The response rate for members of the Vitiligo
Society was 24% (307/1268) and for BAD/UKDCTN members was 14% (119/835). Sixty-six per cent of
responses (302/461) were from patients, 31% (142/461) were from HCPs, and 3% (17/461) were from
other sources. More women responded than men (53% women, 30% men, 17% did not specify) and the
majority were aged 30–60 years (8% were aged < 30 years, 50% were aged 30–60 years, 25% were
aged > 60 years and 17% did not specify).
Overall, 1427 questions were submitted, of which 660 specifically related to the treatment of vitiligo and
went forward to the next stage. Of these, 31% (206/660) were from HCPs, 49% (320/660) were from
patients and 20% (134/660) did not specify their background. An additional 58 treatment uncertainties
were identified from the BAD guidelines and the updated Cochrane systematic review. The resulting
718 uncertainties were refined into 93 treatment uncertainties, which were used for the ranking exercise.
For the ranking exercise, 230 people responded (patients, 72%; HCPs, 23%; did not specify, 5%),
submitting 638 individual votes. Nineteen paper voters were excluded as they submitted more than
three votes. The number of votes per uncertainty ranged from 0 to 49 (median 5). The demographic
characteristics of participants in the ranking exercise were broadly similar to those in the consultation stage
(63% were women and 55% were aged between 30 and 60 years). Of those who specified their ethnicity
(n = 127), 42% were white and 12.6% were from black and ethnic minorities.
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As more patients participated in the ranking exercise than HCPs, the Steering Group considered the ranked
priorities of patients and HCPs separately when formulating a list of 23 uncertainties for discussion at the
final prioritisation workshop (Table 32).
The final workshop was attended by 47 people (21 patients or their representatives and 16 HCPs).
Feedback following the workshop showed that all attendees were either very satisfied or satisfied with the
top 10 uncertainties identified on the day.
TABLE 32 Rank order of vitiligo treatment uncertainties following the final priority setting workshop
Rank Indicative uncertainty
1 How effective are systemic immunosuppressants in treating vitiligo?
2 How much do psychological interventions (such as counselling) help people with vitiligo?
3 Which treatment is more effective for vitiligo: light therapy or calcineurin inhibitors (e.g. tacrolimus, pimecrolimus)?
4 How effective is UVB light therapy when combined with creams or ointments (e.g. steroid creams) in treating
vitiligo?
5 What role might gene therapy play in the treatment of vitiligo?
6 How effective are hormones or hormone related substances that stimulate pigment cells (MSH analogues, such as
afamelanotide) in treating vitiligo?
7 Which treatment is more effective for vitiligo: calcineurin inhibitors (e.g. tacrolimus, pimecrolimus) or steroid
creams/ointments?
8 Which treatment is more effective for vitiligo: steroid creams/ointments or light therapy?
9 How effective is the addition of psychological interventions to patients using cosmetic camouflage for improving
their QoL?
10 How effective is pseudocatalase cream (combined with brief exposure to UVB) in treating vitiligo?
11 How effective is piperine cream in treating vitiligo?
12 What role might stem cell therapy play in treating vitiligo?
13 How effective is the transplant of pigment cells (autologous melanocyte transplantation) in treating vitiligo?
14 Which treatment is more effective for vitiligo: PUVA or UVB therapy?
15 Which treatment is more effective for improving the QoL of patients with vitiligo: cosmetic camouflage or a
treatment to aid repigmentation?
16 What role do vitamins and supplements play in the management of vitiligo?
17 How much does depigmentation help patients with vitiligo?
18 What role does diet play in the management of vitiligo?
19 How effective is natural sunlight in achieving repigmentation of the skin in patients with vitiligo?
20 What role might lifestyle (e.g. stress, smoking) play in the management of vitiligo?
21 How effective are steroid injections into the skin in treating vitiligo?
22 How effective is ViTiX® (Laboratoire Dermatologique ACM, Clichy, France) in treating vitiligo?
23 How effective are homeopathic remedies in treating vitiligo?
MSH, melanocyte-stimulating hormone.
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Important recurring themes for researchers to consider when developing future trials also emerged and
are summarised in Box 5. These themes covered general issues that were relevant to all therapeutic
interventions for vitiligo.
Discussion
Vitiligo has traditionally been given a relatively low priority in the dermatology research agenda, as shown
by the number and quality of studies on vitiligo to date.367 The updated systematic review367 is helpful in
identifying many important research gaps for clinical trials, but these have largely come from the research
community and may not reflect the issues most pertinent to patients and clinicians. At present, the only
intervention licensed for use in vitiligo in the UK is cosmetic camouflage and there is an urgent need for
RCTs of interventions for vitiligo.
Implications for research
The identified uncertainties provide a steer for future research activity by guiding researchers and funding
bodies to questions of importance to patients and HCPs. At this point it is important to remember that the
vitiligo PSP aimed to identify treatment uncertainties. These are then used as reference to inform future
research questions as developed by individual research teams. It is entirely possible that one treatment
uncertainty will result in several related research questions.
Reflections on the process
It is possible to offer recommendations for future PSPs, based on the key challenges faced during
this process.
l Information about the existing research evidence for the different treatments should be presented in a
patient-friendly format at the beginning of the workshop. This would allow all participants to engage
in the process more effectively, regardless of their background, experience or levels of expertise.
l Most of the uncertainties (during consultation) were broad and non-specific, or did not specify the
comparator, the duration of treatment or the population, whereas ones from the research community
were often very focused. For the purposes of priority setting, the uncertainties should be reasonably
broad so that all issues are easily understood. These broad uncertainties will necessarily be developed
into more detailed research questions by individual research groups. It is encouraging that some
funding bodies are now reflecting this by issuing ‘broad’ themed calls in targeted areas.
BOX 5 General themes to be considered when designing future vitiligo trials
General theme
Which treatments are effective and safe for children?
Do treatment success rates differ according to the site(s) affected, or the gender/age/ethnicity/skin phototypes
of patients?
What are the long-term outcomes of treatments for vitiligo (especially side effects)?
What is the optimal duration and optimal timing for treatments of vitiligo?
What is the optimal maintenance regimen in order to prevent relapse?
Interventions for segmental vitiligo.
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Impact of the priority setting partnership
The topics prioritised here cover a broad range of interventions including topical therapies, light therapy,
psychological support and new and emerging therapies. These research suggestions have been distributed
to relevant funding bodies in the UK and will be used to inform future research funding priorities. The NIHR
HTA funding stream was proactive in picking up these research priorities and put out a commissioned call
designed to address two of the suggested topic areas (uncertainties 4 and 8 as listed in Table 32). This has
led to a proposed trial assessing the use of handheld NB-UVB units, with and without topical corticosteroid,
which is due to start in June 2014 [see Proposal for a trial light therapy and topical corticosteroids for the
treatment of vitiligo (HI-Light)]. Another important research priority on psychological interventions for the
management of vitiligo has been picked up by a group of trainee dermatologists who are currently working
up a project proposal through the UKDCTN’s Trainee Network.
This PSP has also stimulated industry partners to look again at this disease and new research programmes
have been started looking at the role of afamelanotide (a hormone that is thought to stimulate
pigmentation in the skin) for the treatment of vitiligo.
Based on our findings, we recommend the following:
l More research on the effectiveness and safety of systemic immunosuppressants for the treatment of
vitiligo such as methotrexate (Maxtrex®, Pharmacia) and ciclosporin. Research in this field would
potentially contribute to our knowledge about the aetiology of the disease, which is believed to have a
strong autoimmune component372,377 (which would be addressed in uncertainty 1 as listed in Table 32).
l Evaluation of currently available and widely used treatments such as topical corticosteroids and
calcineurin inhibitors in a head-to-head RCT (which would be addressed in uncertainty 7 as listed in
Table 32).
l Evaluation of the clinical effectiveness and safety of NB-UVB. More detailed information is needed to
answer questions such as ‘should the first line treatment for vitiligo be topical agents (topical steroids
or calcineurin inhibitors) or more systemic intervention such as NB-UVB’. A factorial trial design could
evaluate all three treatment options in one trial (which would be addressed in uncertainties 3 and 8 as
listed in Table 32).
l Evaluation of psychological interventions by conducting a systematic review of the current literature
and substantial pilot and exploratory qualitative work prior to progressing to a full RCT. Together with
active treatments, psychological interventions are believed to be of great importance. More evidence is
needed to establish the role of psychological support as monotherapy (which would be addressed in
uncertainty 2 as listed in Table 32) as well as in combination with other treatments for vitiligo (which
would be addressed in uncertainty 9 as listed in Table 32).
l Evaluation of innovative treatments such as afamelanotide and pseudocatalase, which seem to be
important and promising to both clinicians and patients (which would be addressed in uncertainties
6 and 10 as listed in Table 32).
l Evaluation of NB-UVB combination therapies with topical agents, which also reflects the current
research trend, shown by the Cochrane systematic review, that combination treatments seem to be
more effective than monotherapies367 (which would be addressed in uncertainty 4 as listed in Table 32).
l More research into the pathophysiology and the aetiology of the disease based on the interest
expressed by clinicians and patients on exploration of potential effectiveness of gene therapy and stem
cells (which would be addressed in uncertainties 5 and 12 as listed in Table 32).
In recommending the above, we are not commenting on the legitimacy of the interventions that have
been prioritised, but reporting what clinicians and patients identified as important research topics in order
to meet their needs.
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Systematic review of outcome measures
The following text is adapted with permission from Eleftheriadou et al.439 © 2012 The Authors.
BJD © 2012 British Association of Dermatologists.
Summary
What was already known about this topic?
l There is a lack of consensus as to the best outcome measures for use in the vitiligo research, which
makes it difficult to compare results of RCTs and to perform a meta-analysis.
l Patients’ views are rarely considered on this issue.
What did this study add?
l This study provided a new perspective by combining a survey of the views of patients, clinicians and
researchers with data published in RCTs.
l Although repigmentation was measured in almost all trials, it was measured using 48 different scales in
54 trials.
l In the absence of an internationally agreed core outcome set, we propose that repigmentation,
cosmetic acceptability, global assessment of disease, QoL, maintenance of repigmentation, stabilisation
of vitiligo and side effects should be included in all future vitiligo trials.
l Further work is required to establish how best to measure these outcomes.
Introduction
There a lack of consensus in the definition and methods of assessment of vitiligo.440 The updated Cochrane
systematic review published in 2010 concluded that the majority of studies differ greatly in the ways in
which vitiligo is measured and in the myriad combinations of interventions assessed. The heterogeneity of
studies in the review made it impossible to combine trial results in meta-analyses.431 Although a new
international consensus definition and classification of vitiligo has been proposed, consensus over
measurement of disease response is still lacking.441 Over a period of 43 years, 68 different single or
combination interventions have been evaluated in 57 RCTs.367
In clinical trials, selecting outcomes that are relevant to patients and to those making decisions about
health care309 is crucial.442 Vitiligo is a cosmetically and psychologically devastating disease causing great
distress, embarrassment and difficulties in relationships.378 Therefore, one would expect that patients’ views
on the effectiveness of treatments would be considered important. However, patient-centred outcomes
have rarely been included in vitiligo trials, despite previous recommendations for inclusion in studies on
vitiligo367 and other dermatological conditions.443
The main aim of this study was to extract and report the outcomes reported in published RCTs of vitiligo
treatments and to compare these to the outcomes that patients and clinicians considered to be important.
This is a first step towards developing recommendations for outcomes to be used in future trials of
treatments for vitiligo.
Methods
Systematic review of outcome measures in randomised controlled trials of treatments
for vitiligo
A review was conducted of the outcome measures used in RCTs published in English and included in the
updated Cochrane systematic review published in 2010.367 Studies published in other languages were
included if they met the criteria and could be translated into English. The review included RCTs published
up to November 2009. All of the outcomes reported in the eligible RCTs were retrieved and the scales and
measures used to monitor these were collated. Information on outcome assessors was also collected.
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Two researchers extracted the data from each eligible study using a standardised pro forma. In the event
of any discrepancies, a third researcher adjudicated.
Survey of the most desirable outcomes for vitiligo identified by patients and clinicians
A survey was conducted as part of the previously described vitiligo PSP.344 Patients and HCPs were asked
about their views on what outcomes should be measured in future vitiligo trials. The survey was open for
submissions between January and March 2009.
Ethics
The survey was approved by the Medical School REC, University of Nottingham, UK (ethics reference
number G/2/2009).
Statistical methods
Data were stored and analysed in Microsoft Excel® 2007 (Microsoft Corporation, Redmond, WA, USA).
Results
Systematic review of outcome measures in randomised controlled trials of treatments
for vitiligo
A total of 57 RCTs were evaluated, three of which were excluded as published English translations were
not available. Only 22.2% (12/54) of trials had clearly stated the primary outcome measures in the abstract
or the main text. The majority of these trials defined the primary outcome as repigmentation (10/12;
83.3%). Other primary outcomes included the size of target lesions (1/12; 8.3%) and the number of new
vitiliginous lesions (1/12; 8.3%).
In total, 25 different outcomes were reported in 54 RCTs on the treatment of vitiligo (Table 33). The most
frequently reported outcome was repigmentation which was measured in 96.3% (52/54) of trials, followed
by side effects (85.2%; 46/54), number of treatment sessions or time (31.5%; 17/54) and cumulative dose
to reach repigmentation (22.2%; 12/54).
TABLE 33 Outcomes assessed in 54 RCTs for the treatment of vitiligo from 1967 to 2009
Outcome Trials (%) References
Repigmentation 52 (96.3) Anbar et al. 2008,402 Arca et al. 2006,386 Asawanonda et al. 2008,414
Barman et al. 2004,426 Bhatnagar et al. 2007,444 Casacci et al. 2007,413
Cestari et al. 2001,445 Czajkowski 2004,416 Dawid et al. 2006,397
Dell’Anna et al. 2007,412 El Mofty et al. 2006,446 Ermis et al. 2001,447
Esfandiarpour et al. 2009,398 Farah et al. 1967,421 Goldinger et al.
2007,448 Hamzavi et al. 2004,449 Hofer et al. 2005,450 Kandil 1974,451
Kawalek et al. 2004,422 Khalid et al. 1995,387 Khandpur et al. 2005,415
Kumaran et al. 2006,420 Leone et al. 2006,399 Lepe et al. 2003,389
Lim-Ong et al. 2005,427 Lu-yan et al. 2006,400 Mehrabi and Pandya
2006,452 Middelkamp-Hup et al. 2007,407 Navarro et al. 2002,453
Ozdemir et al. 2002,454 Parsad et al. 1998,455 Parsad et al. 2003,425
Passeron et al. 2004,423 Pathak et al. 1984,430 Procaccini et al. 1995,456
Radmanesh and Saedi 2006,411 Rath et al. 2008,410 Reyes et al.
2006,408 Rodríguez-Martin et al. 2009,401 Rojas-Urdaneta and
Poleo-Romero 2007,405 Ruíz Maldonado and Tamayo Sánchez
1975,388 Sanclemente et al. 2008,404 Sassi et al. 2008,424 Schallreuter
et al. 2002,457 Siddiqui et al. 1994,428 Shi et al. 2008,406 Tegta
et al. 2006,458 Tjioe et al. 2002,459 van Geel et al. 2004,417 Vasistha
and Singh 1979,460 Yones et al. 2007,461 Westerhof et al. 1999429
continued
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TABLE 33 Outcomes assessed in 54 RCTs for the treatment of vitiligo from 1967 to 2009 (continued )
Outcome Trials (%) References
Side effects and harms (including
blood parameters for monitoring
purposed only)
46 (85.2) Anbar et al. 2008,402 Asawanonda et al. 2008,414 Barman et al.
2004,426 Bhatnagar et al. 2007,444 Casacci et al. 2007,413 Cestari et al.
2001,445 Czajkowski 2004,416 Dawid et al. 2006,397 Dell’Anna et al.
2007,412 Ermis et al. 2001,447 Esfandiarpour et al. 2009,398
Hamzavi et al. 2004,449 Hofer et al. 2005,450 Kandil 1974,451 Kawalek
et al. 2004,422 Khalid et al. 1995,387 Khandpur et al. 2005,415 Kumaran
et al. 2006,420 Leone et al. 2006,399 Lepe et al. 2003,389 Lim-Ong et al.
2005,427 Lu-yan et al. 2006,400 Mehrabi and Pandya 2006,452
Middelkamp-Hup et al. 2007,407 Navarro et al. 2002,453 Ozdemir et al.
2002,454 Parsad et al. 1998,455 Parsad et al. 2003,425 Passeron et al.
2004,423 Pathak et al. 1984,430 Radmanesh and Saedi 2006,411
Rath et al. 2008,410 Reyes et al. 2006,408 Rodríguez-Martin et al.
2009,401 Rojas-Urdaneta and Poleo-Romero 2007,405 Ruíz Maldonado
and Tamayo Sánchez 1975,388 Sanclemente et al. 2008,404 Sassi et al.
2008,424 Siddiqui et al. 1994,428 Shi et al. 2008,406 Tegta et al. 2006,458
Tjioe et al. 2002,459 van Geel et al. 2004,417 Vasistha and Singh
1979,460 Yones et al. 2007,461 Westerhof et al. 1999429
Number of treatment sessions/time
to reach repigmentation
17 (31.5) Anbar et al. 2008,402 Asawanonda et al. 2008,414 Bhatnagar et al.
2007,444 Casacci et al. 2007,413 Dell’Anna et al. 2007,412 Ermis et al.
2001,447 Hamzavi et al. 2004,449 Hofer et al. 2005,450 Kawalek et al.
2004,422 Kumaran et al. 2006,420 Leone et al. 2006,399 Lu-yan et al.
2006,400 Radmanesh and Saedi 2006,411 Rodriguez-Martin et al.
2009,401 Tegta et al. 2006,458 Yones et al. 2007461
Cumulative dose 12 (22.2) Asawanonda et al. 2008,414 Casacci et al. 2007,413 Cestari et al.
2001,445 Ermis et al. 2001,447 Goldinger et al. 2007,448
Hofer et al. 2005,450 Lim-Ong et al. 2005,427 Lu-yan et al. 2006,400
Middelkamp-Hup et al. 2007,407 Passeron et al. 2004,423 Procaccini
et al. 1995,456 Tjioe et al. 2002459
Pattern of repigmentation 9 (16.7) Anbar and Stern 2008,402 Casacci et al. 2007,413 Cestari et al. 2001,445
Esfandiarpour et al. 2009,398 Kumaran et al. 2006,420 Radmanesh and
Saedi 2006,411 Rodríguez-Martin et al. 2009,401 van Geel et al.
2004,417 Yones et al. 2007461
Cessation of spreading/disease
activity
7 (13.0) Dawid et al. 2006,397 Dell’Anna et al. 2007,412 Lim-Ong et al. 2005,427
Papadopoulos et al. 2004,418 Parsad et al. 2003,425 Rath et al. 2008,410
Siddiqui et al. 1994428
QoL 5 (9.3) Agarwal et al. 2005,409 Middelkamp-Hup et al. 2007,407 Papadopoulos
et al. 2004,418 Sassi et al. 2008,424 Yones et al. 2007461
Patient global assessment 4 (7.4) Hamzavi et al. 2004,449 Middelkamp-Hup et al. 2007,407
Rodriguez-Martin et al. 2009,401 Yones et al. 2007461
Satisfaction with the treatment 4 (7.4) Hofer et al. 2005,450 Mehrabi and Pandya 2006,452 Passeron et al.
2004,423 Westerhof et al. 1999429
Colour matching 3 (5.6) Bhatnagar et al. 2007,444 Tegta et al. 2006,458 Yones et al. 2007461
Clinician global assessment 3 (5.6) Hamzavi et al. 2004,449 Middelkamp-Hup et al. 2007,407 Sassi et al.
2008424
Histological samples 3 (5.6) Rojas-Urdaneta and Poleo-Romero 2007,405 Navarro et al. 2008,453
Westerhof et al. 1999429
Presence of cytokines, proliferation
and CD expression of T-lymphocytes
3 (5.6) Middelkamp-Hup et al. 2007,407 Reyes et al. 2006,408 Shi et al. 2008406
Stability of gained repigmentation 2 (3.7) Kumaran et al. 2006,420 Lim-Ong et al. 2005427
Tolerability of treatment 1 (1.9) Passeron et al. 2004423
Concentration of epidermal
hydrogen peroxide
1 (1.9) Schallreuter et al. 2002457
Change in colour 1 (1.9) Sanclemente et al. 2008404
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Repigmentation
Although it was the most frequently reported outcome in the RCTs, repigmentation was measured using
a great variety of scales (Table 34) including grades, scores (e.g. 0–4), categories (e.g. poor to excellent,
partial to complete), quartiles and other quintiles (e.g. 0–24, 25–50, 51–74, 75–100), percentages
(e.g. 0–40, 40–60, 60–100) and mean difference in lesion size. Five trials (9.3%) used more than one scale
to measure repigmentation.
TABLE 33 Outcomes assessed in 54 RCTs for the treatment of vitiligo from 1967 to 2009 (continued )
Outcome Trials (%) References
Cosmetic acceptability of the results 1 (1.9) Barman et al. 2004426
Stress 1 (1.9) Papadopoulos et al. 2004418
Body image 1 (1.9) Papadopoulos et al. 2004418
Self-esteem 1 (1.9) Papadopoulos et al. 2004418
General health 1 (1.9) Papadopoulos et al. 2004418
Response to treatment in light vs.
dark skin types
1 (1.9) Middelkamp-Hup et al. 2007407
Catalase activity, reactive oxygen
species, saturation of lipids
1 (1.9) Dell’Anna et al. 2007412
Time to suction blister formation
and duration of cell cultures
1 (1.9) Czajkowski 2004416
CD, cluster of differentiation.
TABLE 34 Scales used to measure repigmentation in RCTs for the treatment of vitiligo from 1967 to 2009
Repigmentation
scale Details Assessment
Grades
0–3 None (0); regular (1); good (2); excellent (3) By patient445
None (0); < 25% (1); 25–50% (2); 51–100% (3) Clinically445
None (0); minimal follicular (1+); follicular (2+); > 50%
follicular/confluent (3+)
Clinically, digital images457
None (0); < 50% (moderate) (1); 50–80% (good) (2);
> 80% (excellent) (3)
Clinically399
0–4 No change (0); 1–25% (1); 26–50% (2); 51–75% (3);
76–100% (4)
Digital images414
The article presented only: initial, 0–25%; complete,
75–100%
Clinically447
No change (0); poor, 1–25% (1); moderate, 26–50% (2);
good, 51–75% (3); excellent, 76–100% (4)
Clinically, photographs413
No response (0); minimal, 1–24% (1); moderate,
25–50% (2); marked, 50–75% (3); complete,
100% (4)
Clinically, photographs422
0–5 0% (0); 1–5% (1); 6–25% (2); 26–50% (3);
51–75% (4); 76–100% (5)
Clinically, digital images450
0–11 None (0); ≥ 2 mm (1); 2.1–4mm (3); 4.1–6mm (5);
6.1–8 mm (7); 8.1–10mm (9); > 10mm (11)
Clinically453
VASI Quantitative parametric score Clinically449
continued
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TABLE 34 Scales used to measure repigmentation in RCTs for the treatment of vitiligo from 1967 to 2009 (continued )
Repigmentation
scale Details Assessment
% quartiles Response: minimal/none, 0–24%; moderate/mild,
25–50%; marked/moderate, 50–75%; excellent/marked
or complete response, 76–100%
Clinically,410,420,444 paper tracing,420
digital images420,444
Response: poor/minimal, 0–24%; moderate, 25–49%;
good, 50–74%; excellent/complete, 76–100%
Clinically,398,400,401,423 digital
images386,400
1 = 0–25%; 2 = 25–50%; 3 = 50–75%; 4= 75–100% Clinically and photographs456
Minimal (25%); moderate (50%); marked (75%) or
complete
Clinically, photographs, paper
tracing, written description and
measurement425,455
None, 0%; poor/minimal response, 1–25%; moderate/
mild response, 26–50%; good/moderate response,
51–75%; marked/excellent response, 76–100%
Clinically,387,389,458 digital images
using morphometry,389 photographs
and planimetry461
Tertiles/quantiles
% Response: minimal, 0–24%; mild/moderate, 25–49% or
50%; moderate/marked/complete, 50 or 51–100%
Clinically,48,386 digital images386
Mild or minimal or poor response, 0–24 or 25%;
moderate or good response, 25 or 26–75%; marked or
excellent response, 76–100%
Clinically and planimetry,402,411
digital photographs and
morphometry analysis427
No response; beginning, 1–25%; good, 25–90%;
complete cure, 90–100%
Clinically, photographs451
Absent, 0%; moderate,1–49%; good, 50–75%;
excellent, 76–100%
Clinically, photographs412
None, 0–50%; good, 51–100% Clinically, patient421
None, 0%; significant and satisfying, 75%; complete,
100%
Clinically429
Ineffective, worse or no difference; improved, < 50%;
marked, > 50%; cured, 100%
Clinically406
Deterioration; stable, no changes; partial, 25–40%;
incomplete, 40–60%; good, > 60%428
Clinically, photographs
Failure, 0%; poor, 0–40%; moderate, 40–60%;
good/very good, > 60%446
Poor, < 30%; fair, 31–50%; good, 51–75%; very good,
76–90%; excellent, 91–100%415
Reduction of SA Pigment spread (millimetres)426
Mean size of lesions Mean size of lesions (centimetres)445
Increase in
pigmentation of
surface area
0, absence of repigmentation; 1, 3 mm; 3, 3.1–5mm; 5,
5.1–7 mm; 7, 7.1–9mm; 9, 9.1–11mm; 11, > 11mm405
Clinically and acetate sheets to
mark the edges
%
Surface
repigmentation
Mean %: 0–100% Clinically389,404,429,445,448,459 digital
images389,404,407,417,445,448,452,459 digital
morphometry404 transparent sheets
tracing417
Size of target
lesions
0–100% Planimetry397
Change of affected
skin
0–100% Clinically,386,388,411 photographs388
and tracing411
Success Only 100% repigmentation Clinically416
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In total, repigmentation was measured using 48 different scales in 54 eligible trials. Although 29.6%
(16/54) of the trials used quartiles, 14 different scales were created including differences in the definition
of quartiles and the names of the corresponding categories. For example, Kumaran et al.420 and
Bhatnagar et al.444 both used the ‘0–24%, 25–50%, 50–75%, 76–100%’ quartiles, but Kumaran et al.420
reported moderate improvement at 25–50% repigmentation and Bhatnagar et al.444 at 50–75%
repigmentation of vitiliginous lesions. The definition of excellent repigmentation or success varied from trial
to trial and included values from ‘any repigmentation’ to 100% repigmentation of vitiliginous lesions.
Trials assessed repigmentation by clinical assessment only (17/54; 31.5%) or in combination with other
methods, such as digital images, paper tracing or planimetry (29/54; 53.7%). Six trials (11.1%) used only
image-based methods such as digital images, planimetry and image analysis of reflected UV photographs
in assessing repigmentation. Only 3.7% trials (2/54) incorporated patient-assessed repigmentation.
Pattern of repigmentation and colour matching
Pattern of repigmentation was reported in 16.7% (9/54) of trials. This was usually briefly mentioned in
the discussion section or the results section only. Perifollicular and peripheral/perifollicular patterns were
mentioned in 3.7% (2/54) and 9.3% (5/54) of the trials, respectively. A total of 4% of the trials reported all
patterns (perifollicular, marginal and diffuse) of repigmentation (Table 35). Change in colour and colour
matching of vitiliginous lesions was assessed in 5.6% (3/54) and 1.9% (1/54) trials, respectively. These were
assessed by clinicians only,444,458 a combination of clinical assessment and photographs461 or by using digital
images.404 Patient assessment of colour matching was not included in any of the trials (see Table 35).
Response to the treatment in light versus dark skin types was reported in one trial (1.9%) and was
measured clinically.
Cessation of disease activity
Seven RCTs (13.0%) measured the cessation of spreading of vitiligo during treatment period; only four
(7.4%) stated the scale used.
Stability of gained repigmentation
Two trials (3.7%) assessed stability of gained repigmentation and development of new lesions.
The timescales of the assessment of this outcome were 1 year and 20 weeks after the completion of
the treatment.
TABLE 34 Scales used to measure repigmentation in RCTs for the treatment of vitiligo from 1967 to 2009 (continued )
Repigmentation
scale Details Assessment
Categories
Categories Response: none; fair, slight improvement; good,
increase/decrease in size of pigmented spots/lesions;
excellent, considerable increase/decrease in size of
pigmented spots/lesions
Clinically460
Clearance of lesions Clear/not clear UV photographs424
Reduction ≥ 75%
of overall lesions
Reduction of at least 75%/no reduction of at least 75% UV photographs424
Number of new
lesions
Number of new lesions Clinically409
VASI, Vitiligo Area Scoring Index.
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TABLE 35 Scales used to measure outcomes other than repigmentation in RCTs for the treatment of vitiligo from
1967 to 2009
Outcome Details Method of assessment/assessor Trials
Depigmentation Percentiles 1= 1–25%; 2= 26–50%;
3 = 51–75%; 4= 76–100%414
Digital images 1
Pattern of repigmentation Follicular, peripheral, marginal,
diffuse38,42,53,57,62,63,96,177,405
Clinically,398,401,402,411,413,420,445,461
planimetry402,411 and
photographs398,401,413,417,445
9
Colour matching of newly
repigmented lesion to the
surrounding normal skin
Darker, same, lighter444,458 Clinically 2
Excellent, not excellent (no further details) Clinically and photographs 1
Change in colour Commission Internationale de L'Eclairage
L, a, b system461
Digital images 1
QoL DLQI409,418,461 Patients 3
Skindex-29407,424 Patients 2
WHOQOL-BREF questionnaire for QoL409 Patients 1
General health General health questionnaire418 Patients 1
Body image Body image dysphoria: situational
inventory of body image dysphoria; body
image feelings: body image automatic
thoughts questionnaire418
Patients 1
Patients
Self-esteem Rosenberg self-esteem scale418 Patients 1
Stress Perceived stress scale418 Patients 1
Cessation of spreading of
vitiligo/disease activity
Not clear425 Clinically, photographs, planimetry,
written description and measurement
1
Not clear (one sentence in the discussion
section)410
Not clear 1
VIDA score115,449 Patients 2
No scale418 Photographs 1
Positive, stable, deteriorating428 Clinically and photographs 1
Binary scale: stabilised/not stabilised412 Clinically and photographs 1
Clinical global assessment Very severe; severe; more or less severe;
not so severe407
Clinically 1
Complete improvement (100%); very
much improved (76–99%); much
improved (51–75%); improved (26–50%);
minimal change (1–25%); no change449
Clinically 1
Anchored horizontal VAS424 Clinically 1
Patient global assessment VAS: –5 to +5401 Patients 1
VAS: 0 to 1047,62 Patients 2
Complete improvement (100%); very
much improved (76–99%); much
improved (51–75%); improved (26–50%);
minimal change (1–25%); no change449
Patients 1
Satisfaction with the
treatment
VAS: 0 to 10450 Patients 1
Questionnaire (no further details)452 Patients 1
Opinion on treatment/side effects
questionnaire (no further details)429
Patients 1
Opinion on treatment efficacy and degree
of satisfaction questionnaire. Scale: poor;
good; excellent423
Patients 1
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Patients’ opinion on treatment efficacy
Only 16.7% of studies (9/54) reported patients’ opinions regarding treatment efficacy and degree of
satisfaction with the treatment including cosmetic acceptability of the results. In particular, 7.4% of trials
(4/54) assessed patient satisfaction with the treatment by asking them directly using a questionnaire
or using a VAS. However, details of which questions were asked were generally lacking. Cosmetic
acceptability of the results and patient global assessment were monitored in 1.9% (1/54) and 7.4% (4/54),
respectively. The latter was measured in three different ways (see Table 35). Tolerability of the treatment
was briefly reported in one trial (1.9%).
Quality of life
Five trials (9.3%) assessed QoL of vitiligo patients. Different questionnaires were used DLQI (3/54; 5.6%),
Skindex-29 (2/54; 3.7%) and World Health Organization QoL questionnaire (1/54; 1.9%).
General health, stress, body image and clinician global assessment
One trial17 reported several patient-centred outcomes: stress, body image, self-esteem and general
patient’s health. Clinician global assessment was measured using three different scales in three
trials (5.5%).
Side effects and harms
Various side effects and harms, such as erythema, blistering, graft failure, Koebner phenomenon and
hyperpigmentation around vitiliginous lesions, were reported in 46 out of the 54 eligible trials (85.2%).
In nine trials, parameters such as full blood count, kidney and liver function tests were measured for the
purpose of monitoring possible treatment side effects only and, therefore, were included in this category
of outcomes. Side effects and harms were generally reported briefly in the results or discussion section of
the article with limited information on frequency or severity.
Specific blood, skin parameters and other outcomes
Histopathology of vitiliginous lesions (3/54; 5.6%), presence of cytokines, proliferation and CD expression
of T-lymphocytes (3/54; 5.6%), concentration of epidermal hydrogen peroxide (1/54; 1.9%), and
catalase activity and lipid saturation (1/54; 1.9%) were measured as an indicator of effectiveness of
compared treatment.
Number of treatments to gain repigmentation, cumulative dose and time to suction blister formation were
sometimes reported in trials when relevant to delivery of the intervention (see Table 35).
TABLE 35 Scales used to measure outcomes other than repigmentation in RCTs for the treatment of vitiligo from
1967 to 2009 (continued )
Outcome Details Method of assessment/assessor Trials
Cosmetic acceptability of
the results
Satisfied/unsatisfied426 Patients 1
Tolerability of the
treatment
VAS423 Patients 1
Response to treatment in
light vs. dark skin types
Descriptive407 Clinically 1
Stability of gained
regimentation and
development of new
lesions
Within 1 year after treatment. Scale: not
clear427
Not clear 1
Within 20 weeks after treatment.
Categories: maintained repigmentation;
continued to improve; pigmentation
faded; development of new lesions420
Not clear 1
VIDA, Vitiligo Index Disease Activity; WHOQOL-BREF, World Health Organization Quality-of-Life questionnaire.
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Survey of the most desirable outcomes for vitiligo identified by patients
and clinicians
Eighty-seven per cent (401/461) of vitiligo PSP participants suggested at least one outcome (response rate
87%). In total, 438 suggestions were made and 23.5% (103/438) of these were excluded as non-relevant,
such as questions on inheritance and trigger factors for vitiligo.
Of the remaining 335 suggestions, 68% of responses were from patients, 25% from clinicians and 7% did
not specify. More women responded than men (53% women; 30% men and 17% did not specify) and
most were aged 30–60 years (8%, < 30 years; 50%, 30–60 years; 25%, > 60 years; 17% did not specify).
The most popular outcome among all responders was repigmentation of vitiliginous lesions (68%),
followed by cessation of spreading of the disease (15%), QoL (6%), maintenance of repigmentation (4%)
and other outcomes such as camouflage effectiveness and depigmentation.
Repigmentation of vitiliginous lesions
Statements such as ‘cosmetically acceptable repigmentation rather than percentage’, ‘normal-looking skin’,
‘90–100% repigmentation’ and ‘quick and long lasting (at least 2 years)’ were made by survey responders.
Repigmentation on visible areas such as face and hands was also considered important (Figure 18).
Cessation of spread of vitiligo
Nineteen per cent of patients found cessation of the disease important compared with only 5% of
clinicians (see Figure 18).
QoL
Repigmentation
Stop spreading
Recurrence/maintenance 
of repigmentation
Other
83%
(a)
5%
4% 8%
QoL
Repigmentation
Stop spreading
Recurrence/maintenance 
of repigmentation
Other
59%
19%
(b)
9%4% 9%
FIGURE 18 Desirable outcomes for (a) clinicians; and (b) patients.
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Quality of life
Nearly equal percentages of patients (9%) and clinicians (8%) found the QoL of vitiligo patients to be an
important outcome. Statements such as ‘to reduce the stress and embarrassment, psychological impact,
support, coping strategies and self-confidence, psychological support for children with vitiligo’ were
reported (see Figure 18).
Other submissions included depigmentation and camouflage improvement.
Provisional recommendations for a vitiligo core outcome set
We believe that the findings of this review and survey are a good starting point for creating international
consensus over a core outcome set for vitiligo trials.
In the interim, we propose that the following outcomes should be considered in future trials of vitiligo
treatments (Table 36).
TABLE 36 Proposed core outcomes for the trials on treatment of vitiligo
Proposed
outcomes Example of scale
Assessment
method Comments
Repigmentation % quartiles: 0–24%; 25–49%;
50–74%; 75–100%
Clinician with digital
or UV photographs
The method of assessment will depend
on its availability and appropriate training
of personnel
Cosmetically
acceptable
repigmentation
VAS (bad, fair, good,
excellent)
Patient This will take account of the colour
match of the newly repigmented lesions
to the surrounding normal skin including
hyperpigmentation around the lesions if
applicable
Global assessment
of the disease
VAS: complete improvement;
very much improved; much
improved; improved; minimal
change; no change
Patient and clinician A unified, combined, scale should be
used by both patients and clinicians,
which would be quick and easy to use
in both clinical setting and research
environment
QoL Skindex-29 Patient More research is needed to determine
the best QoL scale
Maintenance
of gained
repigmentation
VAS: complete maintenance;
partial maintenance; return to
pre-treatment; progression
from pre-treatment
Patient and clinician It is well known that repigmentation
of vitiliginous lesions can take months
and that depigmentation can recur.
Therefore, it is important to assess
maintenance of gained repigmentation
when weighting the treatment benefits
against the harms
Cessation of
spread of the
disease
VIDA score397,427,462 Patient and clinician
with digital
photography
Cessation of spread of the disease is
an important outcome owing to the
unpredictable nature of vitiligo, which
can be devastating and distressing for
patients. Stabilisation of the disease until
repigmentation occurs was reported as a
realistic measure of outcome431
Side effects and
harms
Descriptive – inclusive of
patient’s perspective
Patient and clinician Side effects and harms of an intervention
should be clearly reported in the results
section with relevant frequencies
VIDA, Vitiligo Index Disease Activity.
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Discussion
Relevant and reliable outcomes play a crucial role in the correct interpretation and comparison of the
results of different treatment modalities.299 Lately, it has been increasingly recognised that outcome
measures in trials should be relevant to patients and clinicians;309 however, no attempts have been made,
either by researchers or by pharmaceutical companies, to standardise outcome measures for the treatment
of vitiligo. Initial attempts have been made to create a consensus in the way that vitiligo is assessed. An
innovative scoring tool was proposed in 2007 by the Vitiligo European Task Force;440 however, this had not
been used in any of the RCTs included in this review. This scoring system combines the three dimensions
of the disease: extent, staging and spreading, and takes into consideration the presence of white hair and
the body sites of vitiliginous lesions.440
It has been reported that 85% of research funding is wasted across all aspects of the research cycle.38,314
Three of the four sources of waste are closely related to the outcomes used in trials: important outcomes
are not assessed, published research fails to set the study in the context with all previous similar research
and > 50% of planned study outcomes are not reported.38
The majority of the trials in the systematic review reported repigmentation, but this was measured using
48 different scales. In total, 25 different outcomes were reported in 54 trials. Patients and clinicians put
greatest emphasis on repigmentation, QoL, cessation of spread of the disease and maintenance of gained
repigmentation. However, cosmetically acceptable repigmentation as assessed by patients, rather than
percentage of repigmentation per se, should be measured when possible. Our further work to develop a
patient-rated outcome measure of treatment success has shown that the phrase ‘cosmetic acceptability’
was not favoured by patients, as it seems impersonal and implies that vitiligo is merely a cosmetic problem.
Our work has suggested that the ‘noticeability’ of the vitiligo is useful surrogate term for this concept
(validation of patient-reported treatment response).
Recommendations for future vitiligo trial design
Guidelines for designing and reporting clinical trials on vitiligo have suggested that patient-centred
outcomes should be incorporated into the design of future trials of vitiligo treatments, along with QoL,
percentage of repigmentation, permanence of gained repigmentation and the arrest of the progression of
the disease.431 The results of this study support such a recommendation.
Although QoL has been reported in only 9% of trials, it is considered an important outcome from a
patient’s point of view and was also proposed as a primary outcome in the guidelines for designing and
reporting clinical trials for vitiligo.431
To overcome the issue of different body sites responding differently to treatments, it has been suggested
that studies perform stratified analyses based on body sites.431 Similarly, revised international classifications
for the stability of disease recommends that disease stability (or activity) be assessed for individual lesions
rather than a person overall, as this may fluctuate by site of involvement.441
Strengths and weaknesses of the study
The survey responders included patients with vitiligo, their parents/guardians, dermatologists and
other HCPs with an interest in vitiligo. As a result, the proposed outcomes reflect a broad spectrum
of views.
A convenience sample of RCTs included in the updated Cochrane systematic review was chosen based on
resources and time limitations. It is possible that more recent trials have been more consistent in including
patient-reported outcomes and QoL scales in line with recent recommendations.431
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Implications for research
To our knowledge, this study is the first to systematically summarise outcomes reported in RCTs of
vitiligo treatments and to compare these outcomes with perspectives from patients and clinicians. It is
encouraging that repigmentation appears to be a good candidate for a core outcome domain in future
vitiligo trials. However, it is still unclear how this (and other outcomes) should be measured and there is no
consensus over what constitutes a treatment success. Future research is needed to address how best to
capture treatment success from a patient’s perspective.
An international consensus initiative to define an agreed set of core outcomes for use in future clinical
trials of vitiligo treatments is now under way. Further details of this project are reported in Gaining
consensus over outcomes for use in future vitiligo trials.
Gaining consensus over outcomes for use in future vitiligo trials
The following text is adapted with permission from Eleftheriadou V, Thomas K, van Geel N, Hamzavi I, Lim H,
Suzuki T, et al. Developing a core outcome set for vitiligo clinical trials: international e-Delphi consensus.
Pigment Cell and Melanoma Research 2015.463 © 2015 John Wiley & Sons A/S. Published by John Wiley &
Sons Ltd.
Summary
What was already known about this topic?
l Systematic reviews of intervention trials are hampered by a lack of consistent reporting of
trial outcomes.
l Development of core outcome sets can help to prevent variation in practice and can facilitate pooled
analysis of data across trials.
l An internationally agreed core outcome set for vitiligo trials is not currently available.
What did this study add?
l International agreement has been reached over the core outcome domains to be included in future
vitiligo trials.
l Future trials should include:
¢ repigmentation
¢ side effects
¢ maintenance of gained repigmentation as essential core outcomes.
l A further four items were recommended for inclusion, but were not considered to be essential:
¢ cosmetic acceptability of the results
¢ QoL
¢ cessation of spreading of vitiligo
¢ tolerability or burden of treatment.
l Further work is needed to establish how best to measure these core domains.
Introduction
The previous chapters of this report have outlined the heterogeneity of current vitiligo RCTs, the
importance of including patients’ view when assessing treatment success and provided a provisional list
of what UK-based patients and HCPs felt were important aspects to measure in future vitiligo trials.
The current study aimed to develop international consensus over a core outcome set for vitiligo trials that
is acceptable to HCPs, patients, researchers and regulatory bodies.
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The work was conducted as part of an international collaboration co-ordinated through the International
Federation of Pigment Cell Societies (IFPCS) and co-ordinated from the Centre of Evidence Based
Dermatology at the University of Nottingham.
Methods
Study design
An international web-based electronic Delphi (e-Delphi) consensus exercise was conducted between
January 2013 and September 2013. A total of 101 self-selecting participants took part from 25 countries.
Participants included HCPs with an interest in vitiligo (dermatologists, n = 51; nurse, n = 1); patients with
vitiligo or their carers (n = 32); and others interested stakeholders (researcher, n = 1; representatives of
regulatory agencies, n = 2; journal editors, n = 14).
The e-Delphi process included three rounds, each taking approximately 2–4 weeks to complete. The first
round was conducted using a questionnaire distributed by e-mail, but subsequent rounds were conducted
using Survey Monkey software. Reminders were sent by e-mail 7–10 days prior to the submission deadline.
Identification of participants
Potential participants were identified through the IFPCS. Representatives of each subgroup of the IFPCS,
that is, Asian, Japanese, European and Pan-American societies, contacted their local patient support
groups in order to identify patients willing to participate in this process. In addition, representatives
identified regulatory bodies and journal editors and invited them to participate.
All communication took place electronically and participants were given clear deadlines for taking part in
each round of the three rounds. No financial incentives were provided to any of the participants and
completion of round one was taken as consent to participate.
Participants were strongly encouraged to continue participation throughout all three rounds, as this was
important for maintaining the validity of the consensus approach.
Preparation of the initial survey
A list of possible outcomes to be capture in vitiligo trials was compiled on the basis of our systematic
review of outcomes measures reported (see Systematic review of outcome measures) and from the patient
and clinician surveys reported in Survey of UK clinical practice. In addition, demographic information about
the participants was captured including country and experience of vitiligo (patient, parent/guardian,
dermatologist, editor, regulatory body, researcher). Copies of the survey questions used are appended
(see Appendix 5).
Outcomes included in the initial survey were:
l repigmentation
l cosmetically acceptable repigmentation
l global assessment of the disease
l QoL
l maintenance of gained repigmentation
l cessation of spread
l side effects and harms
l self-esteem
l psychological impact.
Consensus criteria
Each participant was asked to rate the importance of the individual items in the questionnaire using a
five-point Likert scale (very important, important, less important, not important and not sure).
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In the first round, participants were also asked to list additional outcomes they considered to be potentially
relevant, but which had not been included on the original list.
Consensus was defined as having being achieved if at least 75% of participants in any two categories of
responders (HCPs/patients/others) were in agreement. Responses from each round were collated and
analysed by VE prior to circulation of the subsequent round.
For round 2, the additional outcomes identified during round one were added as additional questions and
outcomes for which there was consensus that the item was ‘not important’ as a core outcome were
removed. Details of items removed at each stage were provided and participants had the opportunity to
agree or disagree with that decision.
Participants received feedback on the group’s opinion for each domain (modal response and percentages
for each category) and were then asked to answer the questionnaire again in the light of this feedback,
with the aim of moving closer to consensus.
For the final round, participants were presented with the selected core outcome domains from round two
and were asked to identify which of the outcomes were ‘essential’ in the core outcome set and which
were ‘recommended’.
l Essential: must be relevant to all interventions for vitiligo and reported in all clinical trials for the
treatment of vitiligo.
l Recommended: should be reported if relevant to the intervention being tested and trial design used.
Free-text answers were summarised and organised thematically.
Sample size and justification
We initially aimed to involve approximately 12 participants from each stakeholder group (clinicians,
patients and regulatory bodies/journal editors), resulting in a total sample size of 34 participants. However,
the final sample size was dictated by the number of responses to the initial e-mail invitation. No-one who
expressed an interest in taking part was prevented from doing so.
Results
Overall 101 participants took part in the e-Delphi process and 81 out of 101 (80.2%) completed all
three rounds. A full list of all participants is included in the acknowledgements section of this report.
The response rates for each round are summarised in Table 37.
Following round one, three outcomes were removed from the proposed outcome domains as they failed
to achieve 75% of the vote for at least two of the stakeholder groups. Excluded items were self-esteem,
psychological impact and global assessment of disease. Two new items were added for consideration in
round two: tolerability or burden of treatment and economic impact.
TABLE 37 Participants from each round of the vitiligo e-Delphi consensus process
Stakeholder group Round 1, N= 101 Round 2, N= 87 Round 3, N= 81
Dermatologist, n 51 43 42
Patients/carers, n 32 26 21
Other (journal editors, regulatory authorities, nurses,
researchers), n
18 18 18
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Following round two, a list of seven core outcome domains were confirmed as being important for
inclusion in future vitiligo trials, these included repigmentation, cosmetic acceptability of the results, QoL,
maintenance of gained repigmentation, cessation of spreading of vitiligo, side effects and harms of
treatment, and tolerability or burden of treatment. Only economic impact of treatment was removed
following round two.
Following round three there was consensus that three items were essential and should be included in
all future vitiligo trials. These were: (1) repigmentation, (2) side effects and (3) maintenance of gained
repigmentation. A further four items were recommended for inclusion, but were not considered to be
essential. These were: (1) cosmetic acceptability of the results, (2) QoL, (3) cessation of spreading of vitiligo
and (4) tolerability or burden of treatment.
Full details of responses from each stakeholder group are summarised in Table 38.
In response to free-text questions, the only additional comments were that depigmentation should also
be considered when relevant (n = 1) and that the next steps will be to evaluate relevant instruments for
capturing these domains (n = 1).
Discussion
This study represents the first attempt to establish an internationally agreed core outcome set for use in
vitiligo clinical trials. The methods used followed agreed standards for consensus development, using
guidance outlined by the HOME initiative296 and the Core Outcome Measures for Effectiveness
Trials initiative.314
In confirming a set of core outcome domains for use in future vitiligo trials, it is hoped that future studies
will focus on outcomes that are relevant and important to both patients and HCPs; thus, improving the
relevance and interpretability of future research findings.
Further work is now needed to clarify the definition and timing of these core outcome domains, prior to
moving on to establishing a standardised scale to measure each outcome. For example, some authors
advocate a minimum of 12 months’ follow-up after the end of treatment,367,431 but this may not be
possible for all trials.
The work described in Validation of patient-reported treatment response would suggest that the term
‘cosmetically acceptable repigmentation’ is poorly understood by patients and this may have influenced
its placing in the final list of required outcome domains as being recommended, but not essential.
Implications for research
The identification of core outcome domains is just the first step in developing an agreed core outcome
set for vitiligo trials. Work is now required to establish the best way of defining each of these outcomes
(including appropriate time frames) and to identify the most suitable outcome instruments that are
standardised and well validated. In defining recommended instruments for capturing each of the seven
domains, work will now take place following the roadmap outlined by the HOME initiative and using
guidance by the COSMIN initiative.464
All seven outcome domains will be collected in the HI-Light trial [see Proposal for a trial light therapy and
topical corticosteroids for the treatment of vitiligo (HI-Light)], although it is possible that the specific
instruments selected will not be compatible with those selected through future iterations of this international
initiative. Nevertheless, by working closely with groups around the world, it is to be hoped that agreement
over provisional instruments can be defined quite quickly while further validation work is under way.
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This study represents an important first step for improving the quality of future vitiligo trials. Through
consensus over a core outcome set, the ability to use trial findings in meta-analyses will be improved, thus
facilitating better use of trial data and allowing systematic reviewers to combine data to generate clinically
relevant findings.
Validation of patient-reported treatment response
The following text is adapted from Tour et al.465 © 2014 Tour et al.; licensee BioMed Central Ltd. This is
an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly credited. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated.
Summary
What was already known about this topic?
l Patient-rates outcome measures are not used widely in vitiligo trials.
l The most commonly used outcome measure in vitiligo trials to date has been percentage
repigmentation; however, from the point of view of people with vitiligo, this is not a very
meaningful measure.
l Previous work has suggested that a measure of cosmetic acceptability of the treatment response might
be more meaningful to people with vitiligo.
What did this study add?
l People with vitiligo do not like the term ‘cosmetic acceptability’, as it is impersonal and suggests that
vitiligo is merely a cosmetic problem. How noticeable the vitiligo is after treatment is a more
meaningful concept.
l Using an online survey and online discussion groups, we have developed a patient-rated outcome
measure to assess the ‘noticeability’ of vitiligo after treatment.
Introduction
Vitiligo is a chronic depigmenting skin disease characterised by loss of skin colour in patches.367 It affects
people of all ages, ethnic groups and skin types and approximately 0.5–1% of the world’s population,367,439
although estimates are higher in countries and cultures where the stigma of the skin disease may
be higher.367
There is no cure for vitiligo but there are many treatments available to manage it. These include various
topical and oral preparations, light therapy, surgical procedures, psychological therapies and complementary
therapies.367 The only licensed treatment for vitiligo in the UK is cosmetic camouflage,466 although many
other treatments are used in clinical practice.
Physical symptoms in vitiligo are usually mild but the unpredictable nature of the disease and its tendency
to progress in the majority of cases can be psychologically467 and cosmetically overwhelming.367,439,468
Living with vitiligo can be a continuous struggle, with the psychological characteristics of each individual
determining their ability to adjust to and cope with disfigurement.469
Although clinical studies have assessed many treatments for vitiligo, the heterogeneity of these studies
makes comparison of the effectiveness of treatments – alone or combined – very difficult.367,431,439 The
updated Cochrane systematic review of interventions for vitiligo published in 2010,367 and other reviews,
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have highlighted problems such as variance in design and a lack of standardised outcome measures and
scales used in clinical trials.344,367,431,439 There is a pressing need to develop core outcome measures so that
effectiveness of treatments can be compared and combined more easily across trials.439
It is important that outcomes used in trials are relevant to patients as well as clinicians.439 Repigmentation
tends to be the most frequent outcome measure used, although scales used vary from study to study.367,439
Vitiligo results in patches of depigmented skin thus, intuitively, it would seem to be a simple matter of
recording treatment success or failure based on changes in the amount of repigmented skin. However,
the following aspects make this assessment difficult.
l Vitiligo often affects multiple anatomical sites and lesions vary in size and shape, making physical
measurement of lesions on all affected areas difficult and time-consuming.
l When repigmentation of the vitiligo patches does occur, it can often be uneven, with pigmented spots
within the white areas (perifollicular) or of a different skin tone to a patient’s normal skin colour.
This can reduce the cosmetic acceptability of the treatment response and a simple assessment of
percentage of repigmentation may fail to capture this aspect.
l Highly visible sites such as the hands and face are associated with higher psychological morbidity,
again leading to a potential reduction in the acceptability of treatment response.
Patient-assessed repigmentation is not commonly used as an outcome measure, whereas clinical assessment
and objective methods such as software analysis of digital images are more widely used.439 What might be
considered an improvement by clinicians in percentage terms may not be perceived as such by patients.
Recommendations have been made for the inclusion of patient views in the effectiveness of treatment owing
to the psychological impact of the disease367,431 although, to date, these have rarely been put into practice.439
The aim of the study was to develop and provide preliminary data on the face validity of a PROM on the
acceptability of treatment response.
Specific objectives were:
l to conduct patient surveys and online discussion groups to establish the most appropriate form of
wording and scale to use
l to ensure that the wording of the question assessing satisfaction with treatment response is relevant
to, and easily understood by, vitiligo patients (face validity).
In addition to improving our understanding of what constitutes a successful treatment response from a
patient perspective, it is anticipated that the resulting outcome measure will be useful for use in future
vitiligo trials and clinical practice. The results will also be used to inform an ongoing international initiative
to establish a core outcome set for use in vitiligo trials470 to enable effective comparisons across trials and
to allow recommendations of effective treatments to become clearer.
Methods
This project was conducted in two stages. First, an online survey was used to identify which aspects of
treatment response are important to patients. Then, the online survey was followed by three separate
online discussion groups, in which the results of the survey were explored with patients and consensus
was reached regarding the most appropriate form of wording for the proposed PROM.
The project was approved by the Medical School REC at the University of Nottingham (ethics reference
number LTg15082013 SoM Dermatol).
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Online survey
Participants
Participants were recruited from an existing mailing list held at the Centre of Evidence Based Dermatology
at the University of Nottingham. This list consisted of individuals who had participated in a previous Vitiligo
PSP344 and those who had contacted us expressing interest in being involved in vitiligo research. In addition,
participants were recruited through the UK Vitiligo Society Facebook Page and details of the survey were
‘Tweeted’ under the UKDCTN Twitter (Twitter, Inc., San Francisco, CA, USA; www.twitter.com) account.
Participants included both those who had sought treatment for their vitiligo and those who had not, and
included parents/carers of children with vitiligo as well as those with vitiligo themselves. Efforts were made
to ensure broad representation across all age and ethnic groups. Although recruitment was targeted largely
at participants in the UK, there were no exclusions based on country of residence and details of nationality
were recorded.
Survey distribution
The survey was created using a secure internet-based survey system (SurveyMonkey) and consisted of
14 questions. It was estimated that the survey would take around 5 minutes for participants to complete.
No incentives were offered for participation.
Details of the survey were sent to 188 potential participants from our existing mailing list. Potential
participants were sent information about the purpose of the research, together with a web link to the
survey itself. The survey was open from 29 July 2013 until the 19 August 2013. Two reminders were
e-mailed to all on the mailing list and additional posts were placed on the Vitiligo Society’s Facebook
(Facebook, Inc., Menlo Park, CA, USA; www.facebook.com) page and the UKDCTN Twitter feed in order
to broaden recruitment.
Data collection included demographic details, the extent of the vitiligo and previous treatments used,
opinions on what a ‘cosmetically acceptable response’ to treatment meant to the participant and whether
or not they felt it was the same as ‘satisfaction with the result’. A selection of 11 words and phrases to
describe treatment response were also presented, from which participants chose the most meaningful to
them (see Table 40).
Images were used to judge both a ‘worthwhile’ treatment response and minimum level of treatment
response that a participant was willing to accept. Participants were also asked to look at a series of head
shots. The images featured a young boy with dark skin with a vitiliginous lesion. Using image manipulation
software (Adobe® Photoshop CS2; Adobe Systems Incorporated, San Jose, CA, USA) the lesion is gradually
removed from the sequential images to simulate repigmentation at different intensities. Participants were
asked to indicate the degree of repigmentation that they considered worthwhile after 9 months of
treatment, followed by the minimum level of repigmentation they would be prepared to accept.
Online discussion groups
Participants
Survey participants who indicated interest in further involvement in research were invited to participate in
online discussion groups. All participants received a £10 Amazon (Amazon.com, Inc., Bellevue, WA, USA)
e-voucher.
Invitations were sent by e-mail, with an information sheet attached. In total, 57 initial invitations were sent.
Reminder e-mails and further invitations were sent, if necessary, to ensure that 6–8 people were confirmed
for each of the three discussion groups.471 To aid participation, two groups were held in the evening.
To ensure familiarity with the concepts involved and the context in which the patient assessment of
treatment response would be placed, confirmed participants were sent reading material on clinical research
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methods and primary outcome measures. Participants were also advised to read information on vitiligo
from the NHS Choices web pages472 and to watch a short video explaining clinical trials from the
MRC website.225
Hosting the online discussion groups
Online discussion groups were used in favour of face-to-face focus group discussions in order to facilitate
engagement with a broad range of participants from throughout the UK.473–475
The online discussion groups were hosted in a private chat room based within the Vitiligo Society’s web
pages. All participants followed an e-mail link, registered for the group and, once approved by the
moderator (ST), were given access to the chat room for the time of their online discussion. Prior to the
groups taking place, participants were sent information about the objectives of the groups and about
consent to participate. Participants gave consent at time of registration and were encouraged to use an
alias if they wished to remain anonymous.
Each group lasted for approximately 90 minutes to allow adequate time for discussion while avoiding
participant fatigue. Participants were able to type text and send emoticons as in a standard chat room.
Groups were facilitated by two to three members of the research team.
The discussion groups were semistructured; a list of prompts was prepared in advance and these were
inserted into the discussion thread at relevant time points. This ensured similarity between the questions
asked of each group. A selection of the prompts used is shown in Box 6. Page links were created for
images and inserted into the discussion thread at relevant times during the discussion to allow participants
to view images of vitiligo before and after treatment and a selection of measurement scales.
Adequate time was allowed after insertion of each prompt to allow participants to respond and discuss
with each other freely. The facilitators guided discussion with the aim of trying to achieve consensus and
summarised the discussion findings at various intervals to check that all participants were in agreement.
At the end of the discussion group, a copy of the entire discussion thread was downloaded and saved.
Sample size and participant selection
The sample size for this study was dictated by the time and resources available. However, we aimed to
include at least 100 participants in the survey and 18–20 participants in the discussion groups in order to
gather a broad selection of views.
For the discussion groups, purposive sampling was used to ensure diversity in terms of ethnicity and age within
the groups. Using Statistical Product and Service Solutions (SPSS) 21 software (IBM Corporation, Armonk, NY,
USA), potential participants who had responded to the online survey were split into three groups: parents/
carers of those with vitiligo (n= 13), people with vitiligo aged 17–45 years (n= 45) and those aged ≥ 46 years
(n= 76). Participants’ ages were taken into consideration when forming the discussion groups given the
potentially greater familiarity with technology and ‘text speak’ in younger participants.474 Invitations were sent
to all parents/carers, plus a random selection from other age groups. All potential participants from non-white
ethnic backgrounds were invited, as well as a random selection of those from white backgrounds. This was to
enable discussion of treatment for vitiligo in the context of different skin types.
Statistical analysis
Survey results were analysed using SPSS statistics software. Results were presented descriptively and
responses to open questions were analysed thematically by a researcher (ST) and checked by a second
researcher (JB) for agreement. This allowed for comparison between themes emerging from open and
closed questions to be made, as well as allowing for ranking of themes by popularity overall for use in the
discussion groups.
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Because the main objective of the discussion groups was to seek consensus regarding the most appropriate
wording of the question to ask people about the response of vitiligo to treatment, the results were not
formally coded in the manner of a typical discussion group. Instead, consensus reached during each
discussion group was summarised at the end of each session and presented back to the participants of the
group for approval. These are summarised below (see Summary of areas of consensus), with examples of key
comments made by participants. Two researchers independently checked the copy of each discussion group
thread to ensure that all relevant points had been adequately identified and extracted.
Although more formal methods of consensus development (e.g. Delphi and Nominal Group Technique) are
the focus of much academic consideration, informal consensus groups such as those employed here are
commonly employed in health-care settings.476 To counter some of the criticisms that informal mechanisms
for reaching consensus lack ‘control’, ‘focus’ and ‘scientific credibility’,476 here data are handled and analysed
systematically following an adapted version of template analysis.477,478 Template analysis utilises a hierarchical
model to organise text in order to aid interpretation. In this case, each point of consensus was taken as a
higher-level organising code within which to summarise and consider the group discussion. Therefore, for
each point of agreement, the discussion that led towards this was considered and coded to reflect those
factors that contributed towards the consensus and those that were a barrier. This process was completed
for each discussion group with a final template constructed to include all statements for which agreement
spanned the different groups. This mode of analysis provides greater depth in understanding consensus,
both mapping when agreement occurred and charting the process and factors which generated it.
BOX 6 Examples of prompts used in online discussion groups for patients with vitiligo
Prompt number and details
Prompt 1 (most important concept when assessing treatment success)
The survey results showed that the three main areas of importance to people with regard to judging treatment
success were (in order of frequency):
1. colour match between their vitiligo and normal skin (i.e. how well it blends in)
2. how noticeable the vitiligo is
3. a reduction in the size of the white patches.
Which of these do you think is the most important if we are trying to capture a measure of treatment success?
Prompt 2 (wording of questions about how noticeable vitiligo is)
Let’s try some example questions that ask about how noticeable your vitiligo is. These questions can be used
at the end of a trial to ask people about how successful their treatment is. What do people think about these
possible questions? Does the wording seem right?
l Q1 How noticeable do you feel your vitiligo is, compared with the start of treatment?
l Q2 How successful do you feel the treatment has been, in terms of how noticeable the vitiligo is?
l Q3 How satisfied are you with how noticeable the vitiligo is?
l Q4 Compared to before treatment, how noticeable is your vitiligo now?
Prompt 3 (using question to assess treatment response for whole body versus individual lesions)
If some areas of vitiligo respond well to treatment and some do not, do you think that this question is useful
to measure how noticeable the vitiligo is on all body sites affected? Or do you think that the question is only
useful for assessing individual patches of vitiligo?
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Results
Online survey
Participants
In total, 202 responses were received. Of these, 165 (82%) were included in analyses and, of these,
154 (76%) were fully completed surveys (Figure 19).
Responses were excluded for the following reasons:
l If the survey had been completed from the same internet protocol (IP) address more than once:
¢ the first completely filled survey was included and the rest excluded.
¢ if multiple surveys were completed fully, only the first was included.
l The same two rules applied for duplicate e-mail addresses given.
l If the survey had not been completed past question 1, it was excluded.
The only exception to these exclusion criteria was when e-mail addresses and demographic responses indicated
that two different individuals had responded from the same IP address, so both sets of responses were included.
Baseline characteristics of the survey participants are summarised in Table 39.
The majority of participants were aged between 31 and 65 years of age and had had vitiligo for > 10 years.
One hundred and thirty three (80.6%) of those completing the survey were from white ethnic backgrounds
and 135 (81.8%) were from the UK.
People with vitiligo and parents/carers
 of children with vitiligo
Surveys completed
(n = 202)
Responses included in analysis
(n = 165)
Survey participants initially invited to join online discussion groups
(n = 54)
Further 84 invited
(total n = 138)
Chose not to participate
(n = 122)
Discussion group 2
[n = 4 (5 registered)]
Discussion group 1
[n = 3 (5 registered)]
Discussion group 3
[n = 5 (6 registered)] • Technical difficulties joining, n = 2
• Last minute dropout, n = 1
• No show, n = 1
Excluded
 (n = 4)
• Duplicate respondent, n = 11
• No data provided (early dropout), n = 26
Total excluded 
(n = 37)
FIGURE 19 Participant flow diagram for vitiligo survey.
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TABLE 39 Demographic/other characteristics of vitiligo survey respondents
Characteristic
Online survey
(N= 165), n (%)
Online discussion groups
(N= 12), n (%)
Responses completed on behalf of
Themselves 149 (90.3) 12 (100)
Other
Total number of responses for those responding on behalf of others 14 (8.5) 0 (0)
Child with vitiligo 13 (92.9) 0 (0)
Spouse with vitiligo 1 (7.1) 0 (0)
Themselves and other(s) 2 (1.2) 0 (0)
Unknown 0 (0) 0 (0)
Age (years)
< 5 1 (0.6) 0 (0)
5–16 10 (6.1) 1 (8.3)
17–30 17 (10.3) 2 (16.7)
31–45 43 (26) 3 (25)
46–65 55 (33.3) 3 (25
> 65 29 (17.6) 3 (25)
Unknown 10 (6.1) 0 (0)
Ethnicity
White British 117 (70.9) 9 (75)
White Irish 1 (0.6) 0 (0)
Other white background 15 (9.1) 0 (0)
Any other mixed background 1 (0.6) 0 (0)
Indian/British Indian 9 (5.5) 1 (8.3)
Pakistani/British Pakistani 1 (0.6) 0 (0)
Bangladeshi/British Bangladeshi 2 (1.2) 1 (8.3)
Caribbean/British Caribbean 1 (0.6) 1 (8.3)
African/British African 1 (0.6) 0 (0)
Other 7 (4.2) 0 (0)
Unknown 10 (6.1) 0 (0)
Country of residence
UK 135 (81.8) 11 (91.7)
USA 12 (7.3) 1 (8.3)
Europe (excluding UK) 3 (1.8) 0 (0)
Australia 1 (0.6) 0 (0)
Asia 1 (0.6) 0 (0)
Dual: UK and other 2 (1.2) 0 (0)
Unknown 11 (6.7) 0 (0)
Duration of diagnosis(years)
6–12 months 3 (1.9) 0 (0)
1–2 years 3 (1.9) 0 (0)
2–5 years 12 (7.7) 2 (16.7)
5–10 years 26 (16.8) 1 (8.3)
> 10 years 111 (71.6) 9 (75)
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Survey results
Interviewer: When thinking about repigmentation of vitiligo after treatment, what does a ‘cosmetically
acceptable result’ mean to you?
There were 143 responses to this open question. Multiple themes per response were allowed, yielding a
total of 237 items of information coded from the 143 responses. The three most common themes related
to the concept of the skin returning to normal and the vitiligo patches being less visible or noticeable.
Reduction in the size of the lesion was ranked fourth and was mentioned in just 12.2% of responses.
The main themes to emerge are summarised in Table 40.
Six responses were not relevant to the question, such as ‘I have given up on treatment after various
unsuccessful attempts’. Four respondents (1.7%) stated specifically that a ‘cosmetically acceptable result’
was not meaningful to them and not an encouraging phrase.
TABLE 39 Demographic/other characteristics of vitiligo survey respondents (continued )
Characteristic
Online survey
(N= 165), n (%)
Online discussion groups
(N= 12), n (%)
Percentage of skin affected (estimate)
0–10 37 (23.3) 1 (8.3)
10–25 49 (30.8) 4 (33.3)
25–50 33 (20.8) 5 (41.7)
50–80 24 (15.1) 2 (16.7)
> 80 16 (10.1) 0 (0)
Unknown 6 (3.6) 0 (0)
Area(s) of skin affecteda
Face/neck 129 (78.2) 10 (83.3)
Body 110 (66.7) 7 (58.3)
Arms 113 (68.5) 8 (66.7)
Legs 109 (66.1) 8 (66.7)
Hands 127 (77) 10 (83.3)
Feet 113 (68.5) 9 (75)
I’d rather not say 2 (1.2) 0 (0)
Other (responses included: under arms, genitalia and hair) 35 (21.2) 2 (16.7)
Treatments used previouslya
No treatment 57 (34.5) 2 (16.7)
Topical corticosteroid 41 (24.8) 3 (25)
Tacrolimus 46 (27.9) 6 (50)
Pimecrolimus (Elidel®, Meda Pharmaceuticals Ltd) 6 (3.6) 0 (0)
Vitamin D derived cream or ointment (e.g. calcipotriol) 5 (3) 2 (16.7)
UVB 33 (20) 5 (41.7)
PUVA 20 (12.1) 2 (16.7)
Not sure 1 (0.6) 0 (0)
Other (responses Included diet changes and alternative therapies) 28 (17) 3 (25)
a More than one response could be given.
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Interviewer: The list below gives some possible words or phrases used to describe treatment results in
vitiligo. Please tell us the words/phrases that best reflect how you would judge whether or not a
vitiligo treatment has worked (please tick up to THREE options).
This question received 157 responses. The most popular words/phrases are summarised in Table 41.
Eighteen responses (4.3%) were given under the category ‘Other’ and most were not relevant to
treatment response, such as ‘Never had treatment’.
Interviewer: When thinking about the repigmentation of vitiligo after treatment, do you think that
‘cosmetic acceptability of result’ and ‘satisfaction with the result’ mean the same thing?
In total, 159 responses were given for this question, with 88 (55.3%) answering ‘No’, 46 (28.9%)
answering ‘Yes’ and 25 (15.7%) answering ‘Not sure’.
TABLE 40 ‘When thinking about repigmentation of vitiligo after treatment, what does a ”cosmetically acceptable
result” mean to you?’ (Themes in descending order of popularity)
Theme Responses (%)
Blends well with skin 45 (19.0)
Less noticeable 35 (14.8)
Skin back to normal 31(13.1)
Reduction in white patches 29 (12.2)
Confident/comfortable 25 (10.5)
Repigment visible sites 19 (8.0)
Any improvement 17 (7.2)
Mostly repigmented 14 (5.9)
Cosmetics 9 (3.8)
Unaffected by tanning 5 (2.1)
Means nothing 4 (1.7)
Lasting repigmentation 3 (1.3)
Completely depigmented 1(0.4)
TABLE 41 Popularity of words/phrases to describe treatment results for vitiligo
Words/phrases Number of votes (%)
Good colour match between treated vitiligo patches and normal skin 72 (17.0)
Skin is back to normal 66 (15.6)
Feel better about appearance of skin 58 (13.7)
Reduction in area of skin affected by vitiligo 48 (11.3)
Even pattern of repigmentation 43 (10.2)
Cosmetically acceptable result 26 (6.1)
Satisfied with result 23 (5.4)
Worth continuing with treatment 21 (5.0)
Other 18 (4.3)
Worthwhile result 17 (4.0)
Result of treatment is acceptable 9 (2.1)
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An open comment box allowed respondents to give further details, which suggested that participants
felt that ‘cosmetic acceptability’ was a medical view or that of someone else and that ‘satisfaction with
the result’ was a more personal and patient-led view. An example response was ‘The second statement
suggests that the person is happy with the result whereas the first statement sounds more medical . . .’.
In addition, negative views about the term ‘cosmetic acceptability’ were given, such as ‘rather vague’,
‘impersonal’ and ‘implies vitiligo only affects skin’.
Interviewer: Please give us any other suggestions on the questions we should ask people about the
result of vitiligo treatment.
The main theme that emerged was asking questions regarding psychological factors (36 responses; 34.6%)
such as individual feelings, confidence and comfort in wearing fewer clothes. The next emerging themes
were details about the treatment (19 responses; 18.3%) and the duration of the improvement
(14 responses; 13.5%). Other results are summarised in Table 42.
Interviewer: After 9 months of vitiligo treatment, which of the pictures below shows a level of
treatment response that you feel would be worthwhile to you? Please choose the letter associated
with the chosen image.
The 158 responses are summarised in Table 43. Of these, 126 (79.7%) indicated that the three most
repigmented images (representing 80%, 95% and 100% repigmentation) represented a worthwhile
treatment response, of whom 57 (36.1%) stated that the image corresponding to approximately 90%
repigmentation would be worthwhile and 51 (32.3%) stated that image corresponding to full
repigmentation would be a worthwhile response after 9 months of treatment.
Interviewer: After 9 months of vitiligo treatment, which of the pictures below represents the
MINIMUM treatment response that you would be prepared to accept?’
The 156 responses are summarised in Table 43. Of these, 43 (27.6%) stated that the image corresponding
to approximately 80% repigmentation would be the minimum treatment response they would be
prepared to accept, 26 (16.7%) chose the image corresponding to approximately 70% repigmentation
and 9 (5.8%) indicated that they would not accept anything less than complete repigmentation.
TABLE 42 Themes emerging from ‘other suggested questions’
Theme Number of responses (%)
Psychological 36 (34.6)
Treatment details 19 (18.3)
Improvement duration 14 (13.5)
Was the treatment worth the results 8 (7.7)
Adverse effects 6 (5.8)
Satisfaction 6 (5.8)
Back to normal 4 (3.8)
Has colour returned 3 (2.9)
Reduction in white patches 3 (2.9)
Sun protection 2 (1.9)
Would they do it again 2 (1.9)
Make it simple 1 (1.0)
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Key messages to be explored in discussion groups
The survey revealed some key messages, which were taken forward to the online discussion groups for
further exploration.
The first of these was that there were three main areas of importance to people when judging treatment
success, namely colour match between their vitiligo and normal skin (i.e. how well it blends in), how
noticeable the vitiligo is and a reduction in the size of the white patches.
Another key message for further exploration was that the majority of respondents said they would
consider ≥ 80% repigmentation to be a worthwhile treatment response after 9 months and that the
minimum they would be prepared to accept would be 70% repigmentation.
Online discussion groups
Three online discussion groups were held, involving a total of 12 participants (n = 4, n = 3 and n = 5).
Participants ranged in age from 16 to > 65 years and had been affected by vitiligo for between 4 and
27 years. An additional four participants were registered to join the groups but did not participate because
they had technical difficulties in accessing the chat room or were unavailable at the last minute. A total of
50 pages (approximately 16,000 words) of text were obtained from the three groups and analysed as
described above.
Summary of areas of consensus
All three groups achieved consensus both within and between the individual discussion groups in several
areas. Points for which there was consensus across the groups included:
l The most important concept when asking about success of treatment response is ‘how noticeable the
vitiligo is after treatment’.
l A scale with five response options (both words and numbers) is the best scale to use when answering
the question ‘Compared to before treatment, how noticeable is the vitiligo now?’:
¢ more noticeable (1)
¢ as noticeable (2)
¢ slightly less noticeable (3)
¢ a lot less noticeable (4)
¢ no longer noticeable (5).
TABLE 43 Worthwhile treatment response and minimum level of response acceptable for after 9 months
Treatment response image
(approximate % repigmentation)
Worthwhile treatment response,
number of votes (%)
Minimum treatment response
acceptable, number of votes (%)
20 2 (1.3) 8 (5.1)
30 0 (0) 8 (5.1)
40 3 (1.9) 7 (4.5)
50 7 (4.4) 17 (10.9)
60 8 (5.1) 16 (10.3)
70 12 (7.6) 26 (16.7)
80 18 (11.4) 43 (27.6)
95 57 (36.1) 22 (14.1)
100 51 (32.3) 9 (5.8)
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l A score of 4 or 5 on the above five-point scale would represent a successful treatment response.
l The question should only be used to assess individual vitiligo lesions, rather than all areas affected
by vitiligo.
These areas of consensus are discussed in more detail below.
Most important concept: how noticeable vitiligo is after treatment In response to the question
regarding the most important concept when judging treatment success, all three groups were unanimous
that the most important concept was how ‘noticeable’ the vitiligo is after treatment. Although some
participants initially felt that other concepts were important, after further discussion with other participants,
consensus was soon reached with minimal input from the facilitators. Moreover, several participants
commented that the ‘noticeability’ of the vitiligo was a useful ‘catch-all’ phrase that covered elements of
the other two concepts (colour match/blending and a decrease in size of the lesions). For example:
Participant 1: Of the three you have written, I think 1 and 3 are covered by 2.
Participant 2: I would say, most noticeable first, as 1 and 3 determine this.
Participants in all groups acknowledged that for people with paler skin tones, ‘noticeability’ may be less of
an issue than for people with darker skin:
Participant: I am lucky in that I have very fair skin so my condition is not that easy to notice . . . but I
imagine it is a big issue if it can be seen.
Facilitator: Do you think that if your vitiligo was in visible areas, that how noticeable it was would be
the most important to you?
Participant: Yes.
Having established that the ‘noticeability’ of the vitiligo was the most important concept, participants then
decided on the best wording of the question to ask trial participants in order to establish the ‘noticeability’.
Prompts used for this discussion are shown in Box 6 (prompt 2).
There was agreement that the wording of Q3 in prompt 2 was confusing, as it was counterintuitive to be
asked about ‘satisfaction’ with noticeable vitiligo:
Participant: Because noticeable to me, denotes it is noticeable – which is a negative and yet I am being
asked how satisfied I am – which is a bit confusing.
There was rapid development of consensus in the first two groups that Q4 (‘Compared to before
treatment, how noticeable is your vitiligo now?’) was the most appropriate and easy to understand,
and the third group agreed with this:
Participant: Love it – uncomplicated and to the point.
What scale to use when answering the question When groups were asked about the best scale with
which to measure responses to the question, a preference was expressed for a linear scale as opposed to a
scale made up of images such as pictograms or emoticons:
Facilitator: So generally we prefer a line scale like number 4 rather than images?
Participant: I think a numerical scale feels more accurate.
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However, participants felt that the linear scale needed to contain a reasonable number of choices:
Participant: I think it’s sometimes more difficult to make a judgement when there are
fewer parameters.
Although the first group expressed a provisional preference for a linear scale with 10 divisions, time was
limited for discussion of this point and so the discussion was developed further in groups 2 and 3.
The subsequent groups felt that a five-point scale with adjectival markers was best:
Facilitator: So coming back to our original question with the five responses, do you think we need
more than five?
Participant 1: That looks OK to me.
Participant 2: Think the five covers everything.
What score on the scale constitutes treatment ‘success’? The groups were unanimous that a
‘successful’ treatment would need to score at least a ‘4’ on this scale [a lot less noticeable (4) or no
longer noticeable (5)].
Final wording of question and responses Having agreed on the question ‘Compared to before
treatment, how noticeable is your vitiligo now?’ in group 1, further discussion with the participants in
groups 2 and 3 showed support for the response options shown in the left-hand column of Table 44,
as part of the agreed five-point scale. The final wording of two responses was amended slightly after the
discussion groups had been completed (so that all responses consistently included the word ‘noticeable’).
The amended wording, shown in the right-hand column of Table 44, was circulated among all participants
and there was unanimous support for it.
In particular, participants expressed a preference for having both numbers and words on the scale and for
the option of ticking a box to give an answer. Participants in all groups agreed that the question and
scale were suitable when assessing vitiligo lesions that have partially repigmented but which, owing to
hyperpigmentation or uneven repigmentation, are actually more noticeable after treatment. Below is a
summary of a discussion when participants in one group were shown some ‘before-and-after’ images that
included hyperpigmentation (Figure 20).
Participant 1: That is interesting. There is a reduction in vitiligo area but the patchiness makes it look
more obvious. In spite of the partial repigmentation, I would answer 1.
Participant 2: On balance I think I would say 2, because the area near to the eye has responded well
but the chin seems more noticeable now that it is not such a large block.
TABLE 44 Wording of response options for vitiligo noticeability scale
Wording agreed during discussion groups Amended wording, approved after discussion group by participants
Worse than before (1) More noticeable (1)
About the same (2) As noticeable (2)
Slightly less noticeable (3) Slightly less noticeable (3)
A lot less noticeable (4) A lot less noticeable (4)
Hardly noticeable (5) No longer noticeable (5)
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Participant 3: To me it is more blotchy so 1.
Facilitator: So if this was your vitiligo, would you say that treatment was successful or unsuccessful?
Participant 2: Unsuccessful I think.
Participant 1: Partly successful, but if I had to opt for successful or unsuccessful, I would go for
unsuccessful as it has made the vitiligo more obvious.
Participant 3: Unsuccessful.
Use of the question to refer to individual treated vitiligo lesions or all affected areas of vitiligo In
the final discussion group, participants were asked to comment specifically on whether the question could
be used to ask about all areas affected by vitiligo or whether it was best used to assess specific patches
(see prompt 3 in Box 6). Participants were unanimous that the question should be specific to target areas
and that this was particularly important for visible sites:
Participant 1: The question must be specific to certain areas.
Participant 2: Depends on whether some areas means face and hands and arms.
Participant 1: Different areas react differently to treatment.
Facilitator: So people are saying that the question needs to be specific to treated areas?
Participant 3: Yes, if you clearly identified the areas of treatment.
Participant 2: If you are treating some random patches, then the second question is better.
Participant 5: Has to be specific to area treated.
Participant 4: If you can repigment hands and face, any measure of success will be high. If you
repigment anywhere else, it’s debatable.
FIGURE 20 A set of ‘before-and-after’ images showing hyperpigmentation used in the online discussion groups.
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Use of the question with children and their parents/carers The third group was also asked about the
suitability of the question when the trial participant is a child. Generally there was support for the use of
the question, with the parent/carer answering, with input from the child if appropriate:
I feel that parents could answer for their child as they would be fully aware of the child’s feelings.
I think the questions would be suitable for children, although their responses might be a bit more
optimistic than adults.
For a child, I think noticeability will be determined by their peers – a parent may or may not have good
insight into this.
Discussion
Summary of main findings
This work has provided valuable insight into how patients evaluate treatment success and has laid
the foundation for creating a validated patient-rated outcome measure for use in future trials of
vitiligo treatments.
Although the concept of a ‘cosmetically acceptable result’ had previously been identified as an important
measure of treatment success among people with vitiligo,439 our initial survey work showed that this term
was rather unhelpful to patients, who felt that it was vague, impersonal and rather ‘medical’, or it implied
that vitiligo was just something to be covered up (using cosmetic camouflage).
There was good agreement between the open and closed responses to survey questions. Common themes
including ‘blends well with skin’, ‘less noticeable’ and ‘reduction in white patches’, were mentioned most
frequently in response to an open question, whereas the most popular phrases in response to a more closed
question were ‘good colour match’, ‘reduction in area of skin affected’ and ‘even pattern of repigmentation’.
‘Feel better about appearance of skin’ was another popular theme and although this is a highly
important concept, we did not pursue it further in the discussion groups because psychological response
to treatment was beyond the remit of this study. Specific validated scales to assess the impact of vitiligo on
psychological well-being have been described elsewhere479,480 as have QoL scales regarding physical
appearance and cosmetic products.481
Another main theme to emerge from the survey results was that many respondents equated a cosmetically
acceptable result with ‘skin is back to normal’. Although this is, of course, the ideal result for people with
vitiligo, the likelihood of vitiliginous skin fully returning to normal after treatment is low. In addition,
responses to a question about the skin being ‘back to normal’ would be in a binary ‘yes/no’ form and
would not allow for a scale of more gradual increments, which is more likely to be useful when measuring
the partial repigmentation expected after treatment. ‘Skin back to normal’ would also be covered by the
top rating on any scale used to judge treatment success. For these reasons, we decided not to pursue this
theme further during the discussion groups, focusing instead on the other three key themes that had
emerged (colour match between their vitiligo and normal skin, how noticeable the vitiligo is and a
reduction in the size of the white patches).
Responses to survey questions about the minimum level of repigmentation considered to be worthwhile
after a 9-month period of treatment showed that people with vitiligo generally hope for very high degrees
of repigmentation; nearly 80% of respondents said they would consider ≥ 80% repigmentation to be
worthwhile and 64% said that the minimum they would be prepared to accept would be ≥ 70%
repigmentation. This was helpful in guiding our understanding of what patients might consider to be a
clinically meaningful treatment response and corresponds with the quartile of > 75% repigmentation
being taken to represent treatment success in many previous vitiligo trials.439
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The online discussion groups used in the second stage of this work were very successful and popular
among the participants. Owing to the widespread availability of internet access and increasing familiarity
with online means of communication, online discussion groups are emerging as a useful medium for
conducting health research.473,474 The study also reflects an increasing use of electronic communication
to support group decision-making and consensus-making.475
It was striking that the members of the online discussion groups quickly reached consensus in a number of
areas. The first area of consensus was that the ‘noticeability’ of vitiligo was the most important concept
when assessing treatment success and that the ‘noticeability’ of vitiligo is a useful ‘catch-all’ concept that
reflects the other two main concepts to emerge from the survey (colour match/blending and a decrease in
size of the lesions).
Consensus was also reached rapidly regarding the use of a five-point scale of responses, including words
and numbers, when answering the question: ‘Compared to before treatment, how noticeable is the vitiligo
now?’. Participants were happy that this scale was suitable for assessing lesions with different percentages
and patterns of repigmentation and there was strong consensus that a score of 4 or 5 on the scale
equated with treatment success. Participants also agreed unanimously that if individual vitiligo lesions are
treated, the noticeability of the lesions should be assessed individually, as opposed to assessing
noticeability of vitiligo as a global measure for all affected areas of skin.
Strengths and limitations of the study
Limitations of this research include the fact that the participants involved in the survey and discussion
groups were almost entirely based in the UK. It is possible that the views of people with vitiligo in other
countries may be quite different from those in the UK and this may limit the external validity of the
patient-rated measure. Another limitation was the absence of parents/carers of children with vitiligo from
the discussion groups. We tried hard to recruit such individuals to the groups, by offering to host the groups
at times that would be convenient for them, but none of the parents/carers who had participated in the
survey were willing, or able, to join the discussion groups. We did, however, obtain positive feedback from
parents/carers about the outcome measure after the discussion groups had taken place.
Given the potentially disproportionate impact of vitiligo on people with darker skin types, it was possibly
disappointing that only 4.2% of study participants were from black and ethnic groups. However, this
figure is representative of the mix of ethnicities in the UK population.
Implications for research
This work has demonstrated, for the first time, that percentage repigmentation may not be the best
measure of vitiligo treatment success from a patient’s perspective. Instead, how noticeable the vitiligo
patches are is a key concept for patients. Greater awareness of patients’ perspectives in judging treatment
response in future clinical trials is essential. Additional work is now required to validate this measure
further, in particular with respect to construct validity. We will ensure that these findings are incorporated
into future international discussions regarding the most appropriate core outcome measure for inclusion in
future vitiligo trials.
Pilot randomised controlled trial of light therapy devices used at home
The following text is adapted from Eleftheriadou et al.482 © 2014 Eleftheriadou et al.; licensee BioMed
Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited. The Creative
Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies
to the data made available in this article, unless otherwise stated.
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Summary
What was already known about this topic?
l Narrowband UVB is a recommended treatment option for vitiligo, with evidence indicating particular
value for phototherapy as part of combination treatment approaches.
l Handheld NB-UVB units offer the potential to reduce resource utilisation and increase accessibility to
this treatment.
l Patients with vitiligo are currently buying handheld NB-UVB units and using them at home unsupervised,
but there are currently no studies evaluating these devices for use in this patient population.
What did this study add?
l The results of this pilot trial suggest that a national multicentre RCT involving home handheld
phototherapy devices is both feasible and acceptable to patients and clinicians.
l A number of practical recommendations for the design of a full RCT have been derived from the
findings of this pilot trial.
l Preliminary data suggest a good safety and tolerability profile for the handheld NB-UVB device,
with demonstrated efficacy.
Introduction
Recommended treatment approaches for vitiligo
The BAD clinical guidelines for the management of vitiligo recommend NB-UVB (311–12 nm),
tacrolimus and topical steroids to treat the condition.434 The Cochrane systematic review update indicated
that combination interventions, which mostly included a form of phototherapy, were superior to
monotherapies.367 However, it also highlighted the lack of good-quality evidence supporting light, and
other therapies, for vitiligo.367
In 2013, a new European Guideline for vitiligo was published, recommending early treatment of small
lesions of recent onset and childhood vitiligo with a combination of phototherapy and topical agents.483
Phototherapy for the treatment of vitiligo
Narrowband UVB is typically available in secondary care, requiring regular visits to the hospital and usually
involving whole-body cabinets suitable for extensive vitiligo.434 However, there are various devices available
on the market for the delivery of NB-UVB, including hand and feet units and handheld units. The choice
of device is usually based on the size and location of the lesions and the percentage of the body surface
affected.484 Handheld NB-UVB units are portable and lightweight devices, which are suitable for the
treatment of small areas of the skin. Benefits of using handheld devices at home include reduction in the
number of hospital visits, sparing of uninvolved skin, fewer costs for patients (such as travelling costs) and
ability to treat an early stage of the disease, when the intervention might be more effective.485 Although
there are currently no studies evaluating handheld NB-UVB devices for vitiligo, trials and patient experience
using these devices for home treatment of scalp psoriasis showed that they are effective, well-tolerated,
easy to use and safe.485,486
The effectiveness and safety of NB-UVB for the treatment of vitiligo was identified during the vitiligo PSP
(see Vitiligo Priority Setting Partnership) as an important research topic for both patients and clinicians.344
Feedback from patients (via the Vitiligo Society UK and Vitiligo Support International) suggests that
patients are currently buying handheld NB-UVB units and using them at home unsupervised. If handheld
devices prove to be effective and safe for the treatment of vitiligo at home, this could be an important
addition to the treatment options available to patients with focal or early vitiligo.
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Objectives
The main aim of this pilot trial was to determine the feasibility of conducting a national, multicentre, RCT
to determine the effectiveness and safety of home handheld NB-UVB phototherapy units for early and/or
focal vitiligo.
Primary objective
l To establish the proportion of eligible participants and their willingness to be randomised to home
NB-UVB.
Secondary objectives
l To prepare a training package for participants explaining how to use the intervention and how to deal
with possible side effects.
l To establish possible short-term side effects and whether or not the device is suitable for home use
with limited medical supervision.
l To establish participants’ adherence to and satisfaction with the treatment.
l To test the outcomes for the main RCT including repigmentation, cessation of spreading of the disease,
impact on QoL, global improvement in vitiligo and Patient Benefit Index (PBI).
Methods
Approvals
This trial was approved by the National Research Ethics Service committee of East Midlands (REC reference:
11/EM/0331) and registered with ClinicalTrials.gov (ISRCTN: NCT01478945).
Trial design
This was a feasibility, double-blind, multicentre, parallel-group, sham device-controlled RCT of handheld
NB-UVB phototherapy for the treatment of vitiligo at home. The acronym for this trial was HI-Light
(Home Intervention of Light therapy) trial for vitiligo. The overall duration of the trial was 7 months,
comprising a 3-month recruitment period (1 March 2012 to 31 May 2012) and a 4-month treatment
period (until 31 September 2012).
Participants were recruited at the Queen’s Medical Centre and NHS Treatment Centre in Nottingham,
and at Leicester Royal Infirmary in Leicester. PCRNs in both Leicester and Nottingham were involved.
King’s Mill Hospital, Mansfield, and local GP practices (Nottingham and Leicester) were used as PICs along
with direct advertising to participants through the Vitiligo Society UK and the Centre of Evidence
Based Dermatology.
Randomisation and blinding
Participants were randomly allocated to active treatment or sham device group (2 : 1 ratio). In the active
treatment group, participants received either a Dermfix 1000MX (Androv Limited, Buckinghamshire, UK) or
Waldmann NB-UVB 109 (H. Waldmann GmbH & Co. KG, Villingen-Schwenningen, Germany) handheld
device (1 : 1 ratio). The randomisation was based on a computer-generated pseudo-random code, using
random permuted blocks of randomly varying size, created by the NCTU in accordance with their SOP and
held on a secure University of Nottingham server. The randomisation was stratified by the recruiting site
(Nottingham and Leicester). Participants, research nurses, dermatologists and independent outcome
assessors were blinded. Only the trial administrator and the data manager at the NCTU were aware of
participants’ allocation.
Participants and settings
The PIs of both recruiting centres compiled a list of prospective vitiligo patients (September 2011 to
January 2012). PICs ran searches in their databases to identify individuals at least 5 years of age with a
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diagnosis of vitiligo. A dedicated website436 was available for the purpose of this trial. Individuals of at
least 5 years of age with non-segmental spreading or stable vitiligo (confirmed by a dermatologist),
affecting < 25% of their BSA, were included in the trial. No medical treatment for vitiligo in the previous
2 weeks or during the trial were permitted. For each participant, up to three vitiliginous lesions were
chosen, preferably on three different anatomical areas. Exclusion criteria were segmental or universal
vitiligo, previous history of skin cancer, recent/concurrent radiotherapy, photosensitivity, use of
immunosuppressive or photosensitive drugs, pregnant or lactating women, major medical comorbidities
and vitiligo limited to the genitalia.
All participants (or their parent/legal guardian if a participant was < 16 years) provided written informed
consent before they entered the trial. In addition, a second consent form was signed on completion of the
NB-UVB training session.
Outcomes
The primary outcome measure for this pilot trial was the proportion of eligible participants who were
willing to be randomised.
The secondary outcomes were as follows.
l Proportion of identified individuals expressing interest in the trial and fulfilling eligibility criteria.
l Withdrawal rates and missing data.
l Proportion of participants adhering to, and satisfied with, the treatment. Adherence was monitored by
reviewing participants’ treatment diaries.
l Incidence of NB-UVB short-term adverse events – erythema (grade 1–4), pruritus, perilesional
hyperpigmentation, hypersensitivity reactions, cold sores, dry skin.
l Proportion of participants and assessors for whom the blinding of the allocated group (active/sham
device group) was maintained.
l A number of efficacy outcome measures for the main large trial were also tested:
¢ Repigmentation: lesions were traced using Convatec transparencies at baseline and week 16 visits.
Lesions were measured by using the ImageJ 1.47d (National Institutes of Health, New York,
NY, USA).
¢ Cessation of spreading of vitiligo during the trial period.
¢ Impact on the QoL of participants: DLQI487 and CDLQI488 on baseline and week 16 visits.
¢ Global improvement in vitiligo: five-point Likert scale (much worse, a bit worse, no change,
a bit better and much better) at week 16 visit.
¢ PBI489 at baseline and week 16 visit.
¢ Colour match of newly repigmented vitiliginous lesions (bad, fair or excellent) at week 16 visit.
Trial procedures
An age-appropriate information sheet was sent to each potential participant and telephone contact
established. Pre-screening was conducted via telephone. Eligible individuals attended an initial
1.5- to 2-hour trial visit in hospital, which included a training session on how to complete the treatment
diary, adjust treatment time according to the erythema response and what to do in case of short-term
side effects. Hospital visits thereafter were on the following day [minimum erythemal dose (MED) results
read] and at weeks 8 and 16 (final face-to-face visit) (Figure 21).
Interventions
In the active group, two different handheld NB-UVB devices were evaluated: Dermfix 1000 NB-UVB and
Waldmann NB-UVB 109. The sham device was identical to the active device, Dermfix 1000, with the only
difference being that a special plastic cover which blocked the emission of NB-UVB rays. Output of each of
the handheld devices was tested before and after the trial.
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The treatment was self-administered by the participant or administered by their parent/legal guardian on
alternate days. Each participant received a personalised treatment plan according to his/her Fitzpatrick skin
type (Table 45). For each participant, skin types, as determined by MED test and dermatologist opinion,
were compared with each other to determine whether or not the MED test would be required for the
future national RCT.
Approach letter sent from clinical
team/patient identification centres
Participant returned reply slip to
co-ordinating centre
Direct advertising
Participant contacted 
co-ordinating centre expressing 
an interest in the trial
Age-appropriate participant 
information sheets sent
Group A
(active Dermfix)
Telephone call: at 1 week
and 2 weeks
Telephone call: at 12 weeks
Final face-to-face visit at
16 weeks: photographs
taken, lesions measured.
Outcomes assessed
Face-to-face visit at 8 weeks:
outcomes assessment
Final face-to-face visit at
16 weeks: photographs
taken, lesions measured.
Outcomes assessed
Group B
(placebo Dermfix)
Telephone call: at 1 week
and 2 weeks
Telephone call
Discuss provisional eligibility for the trial,
arrange clinic appointment and send 
participant information sheets 
(if not already received)
Screening/randomisation/educational visit
• Explanation/consent
• Confirmation of diagnosis
• Eligibility check
• MED test (consent for UVB treatment)
• Data collection, pictures taken
• Education on use of home devices/
   completion of diary/monitoring of
   side effects
Group B
(active Waldmann)
Telephone call: at 1 week
and 2 weeks
Telephone call: at 12 weeksTelephone call: at 12 weeks
Final face-to-face visit at
16 weeks: photographs
taken, lesions measured.
Outcomes assessed
Face-to-face visit at 8 weeks:
outcomes assessment
Face-to-face visit at 8 weeks:
outcomes assessment
Baseline
MED test results
Start date and treatment regimen
confirmation
FIGURE 21 Flow chart of the pilot HI-Light trial configuration.
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Statistical analysis
Demographic characteristics of the participants, measures of adherence to the treatment plan and all
other outcome data, including outcomes for the main RCT, were summarised by descriptive statistics or
frequency tables and stratified by active/sham groups. No formal statistical analyses were performed on
outcome measures as this was a pilot study to determine feasibility of a definitive trial. All analyses were
performed using Stata SE 11 and Microsoft Excel 2007.
Sample size
This was a pilot study, for which no formal statistically based sample size estimate was applicable.
A minimum of 21 participants from two recruitment sites was deemed appropriate to compare the
devices and to measure recruitment rates for each site.
Results
Recruitment and eligibility
In total, 97 people expressed an interest in this pilot trial (Figure 22).
l Forty-eight invitation letters were sent to vitiligo patients who attended dermatology departments at
the Queen’s Medical Centre/NHS Treatment Centre in Nottingham (31 patients) and the Leicester Royal
Infirmary (17 patients). Completed reply slips were returned by 38 (79.2%) patients [29/31 (93.5%)
from Nottingham and 9/17 (52.9%) from Leicester].
l Sixty-seven invitation letters were sent from two GP surgeries (one in Leicester and one in Nottingham).
From these, 28 (41.8%) completed reply slips were received. Six additional GP practices expressed an
interest in taking part, but were not deemed to be required for this pilot trial.
l The Vitiligo Society UK sent 74 invitation letters to members in Nottingham, Leicester and Birmingham.
Fourteen patients (18.9%) were interested in the trial.
l A total of 248 patients held on a mailing list at the Centre of Evidence Based Dermatology were also
informed about the trial.
In total, 55.6% (54/97) of people who expressed interest in the trial were successfully pre-screened by
telephone and provisionally met the trial eligibility criteria. Of these, 83.3% (45/54) were willing to attend
the baseline visit and be randomised (see Figure 22).
Owing to time and financial constraints, only 29 out of 45 potential participants were booked to attend a
baseline hospital visit on a ‘first-come, first-served’ basis. All 29 potential participants who attended the
baseline visit were confirmed as being eligible and were subsequently randomised into the pilot trial
(29/29; 100%) (see Figure 22). Thus, 29 participants with 84 representative lesions were randomised in the
TABLE 45 Summary of UV treatment schedules according to the participants’ skin type
Skin type
Exposure time (seconds)
Duration of first treatment +20% of first treatment –20% of first treatment Maximum
I 15 +3 –3 180
II 20 +4 –4 240
III 25 +5 –5 300
IV 30 +6 –6 360
V 30 +6 –6 360
VI 30 +6 –6 360
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pilot trial. Owing to the small sample size, there were some discrepancies between groups in the patients’
baseline demographics, such as a greater mean age in the sham group (Table 46).
Withdrawals
Three participants (10.3%) withdrew from the treatment (two patients from the active group and one
from sham group). The reasons for withdrawals were that the treatment was too time-consuming
(3.4%; 1/29) and the lack of improvement in vitiligo (6.9%; 2/29). Only one (3.4%) participant was lost to
follow-up (Figure 23).
Approach letter sent
Six more GP surgeries
were declined
participation owing to
limited capacity
• Secondary care, n = 48
• Primary care, n = 67
General advertising
• Vitiligo Society, n = 74
• Vitiligo PSP participants, n = 248
   (overlap with vitiligo society)
Expression of interest
(total, n = 97)
Telephone pre-screening
Potentially eligible
[n = 54/97 (56%)]
Booked at clinic for eligibility
confirmation and baseline
[n = 29/45 (64%)]
Owing to financial/time 
constraints we did not allocate
[n = 16/45 (36%)]
Attended clinic, confirmed
eligible and randomised
[n = 29/29 (100%)]
Not fully pre-screened
[n = 16/97 (16%)]
Potentially eligible but
unwilling to be randomised
[n = 9/54 (17%)]
• Secondary care, n = 38 (39%)
• Primary care, n = 28 (29%)
• Vitiligo Society, n = 14 (14%)
• Other, n = 17 (18%)
Potentially eligible and willing to be
randomised
[n = 45/54 (83%)]
• Secondary care, n = 21 (47%)
• Primary care, n = 10 (22%)
• Vitiligo Society, n = 8 (18%)
• Google/other sources, n = 6 (13%)
Reasons
• Risk of burning (22%)
• Time consuming (11%)
• Forthcoming holidays (11%)
• Possible placebo group (11%)
• Did not specify (45%)
Ineligible
[n = 27/97 (28%)]
Reasons
• Photosensitive drugs (70%)
• Segmental vitiligo (26%)
• Known photosensitivity (8%)
• Widespread vitiligo (2%)
FIGURE 22 Overview of recruitment strategy for pilot HI-Light trial.
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Missing data
All participants, except one who was lost to follow-up, completed the end of study questionnaire in full
(28/29; 96.6%). The DLQI and PBI questionnaires at baseline and week 16 were completed by 96.6%
(28/29) of participants but, at baseline, one participant did not complete the questionnaires. One missing
diary and week 16 questionnaire (3.4%; 1/29) belonged to the patient lost to follow-up. For analysis of
cessation of spread, 50 out of the 58 treated lesions at baseline were available for analysis. The research
team made every effort possible to contact and find the patient, including reaching out to his regular GP.
Unfortunately, neither the diary nor the device was recovered.
TABLE 46 Baseline characteristics of participants of HI-Light trial
Baseline characteristics All groups Active group Sham group
Number of participants 29 19 10
Adult 23 14 9
Child 6 5 1
Age range (years) 5–71 5–71 13–51
Age (years), mean ± SD 31.7± 17.9 27.63± 18.6 39.4± 13.5
Adults 38.6± 14.8 38± 15.8 42.3± 0.85
Children 10.25± 3.5 9.9 ± 3.6 13± 0.0
Sex (female/male) 15/14 10/9 5/5
Ethnicity, n/N (%)
White British 20/29 (69.0) 12/19 (64.0) 8/10 (80.0)
Mixed 1/29 (3.5) 1/19 (5.0) 0 (0.0)
Black/black Caribbean 2/29 (7.0) 2/19 (11.0) 0 (0.0)
Indian 2/29 (7.0) 1/19 (5.0) 1/10 (10.0)
Pakistani 1/29 (3.5) 1/19 (5.0) 0 (0.0)
Asian 2/29 (7.0) 1/19 (5.0) 1/10 (10.0)
Other ethnic group 1/29 (3.5) 1/19 (5.0) None
Duration of vitiligo (years)
Mean ± SD 12.28 ± 9.67 11.36 ± 10.12 14.01 ± 8.5
Minimum 2 2 5
Maximum 33 33 28
Status of vitiligo
Stable, n 6 3 3
Spreading, n 19 14 5
Repigmenting, n 4 2 2
% surface area covered by vitiligo
Mean ± SD 8.83± 6.19 9.84± 5.96 6.9± 6.17
Minimum 2 3 2
Maximum 25 25 21
Number of lesions selected for treatment 84 56 28
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Adherence
All but one treatment diary (28/29; 96.6%) were returned and analysed. Out of the 29 participants, 25
(86.2%) completed the 4-month treatment course and 21 of these (84.0%) administered phototherapy at
home according to their instructions. Common mistakes were no treatment time reduction (6/25; 24.0%)
or incorrect time reduction (1/25; 4.0%) following a missed treatment session. These minor deviations
from the treatment schedule did not result in serious side effects.
Satisfaction with the treatment
Participants were asked whether or not they would use the device again and whether or not they would
recommend the treatment to others. Participants in the active group were more likely to be satisfied
with their treatment than participants allocated to the sham group (31.5% vs. 20%). The majority of
participants in both groups said they would use the handheld device again and recommend it to others
(67.9% and 64.2%, respectively).
Both active devices (Dermfix and Waldmann) received the following positive comments: easy to use,
portable, compact, convenient to operate at home, no need of coming to the hospital, easy to perform
and flexible. Additional positive comments on the Dermfix device related to the suitability of its curved
shape for treating vitiligo patches.
Side effects
In the active treatment group, erythema grade 1 and 2 was reported in 27.6% (8/29) and 13.8% (4/29) of
participants, respectively. Only one patient reported erythema grade 3 (3.4%). Other side effects included
pruritus (2/29; 6.9%), hyperpigmentation around the lesions (3/29; 10.3%), dry skin (3/29; 10.3%) and
herpes labialis (cold sores) (1/29; 3.4%). In the sham group, two patients reported erythema grade 1 (6.9%).
Screening/educational/randomisation visit
and
baseline visit
(Total n = 29)
Group B: active Waldmann
(n = 9)
Week 8 hospital visit
[n = 29 (100%)]
Week 16 final visit
[n = 25/29 (86%)]
Lost to follow-up
[n = 1/29 (3%)]
Withdrawals
[n = 3/29 (10%)]
Reasons
• Too time consuming (7%)
• No improvement (3%)
Group C: placebo Dermfix
(n = 10)
Group A: active Dermfix
(n = 10)
FIGURE 23 Flow diagrams of randomised participants for pilot HI-Light trial.
DOI: 10.3310/pgfar04180 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 18
© Queen’s Printer and Controller of HMSO 2016. This work was produced by Thomas et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
165
Repigmentation
In the active treatment group, the mean (SD) size of lesions decreased from 15.4 cm2 (20.2 cm2) at baseline
to 14.4 cm2 (18 cm2) at week 16. In the sham group, the mean size increased from 20.5 cm2 (19.4 cm2) to
21 cm2 (20.9 cm2) in the same time frame.
High-grade repigmentation (defined as 75–100%) was noted in two participants in the active treatment
group (11.8%), compared with none in the sham group. In the active treatment group, 74.4% (29/39) of
all lesions showed some repigmentation compared with 39.1% (9/23) of lesions in the sham device group
(Tables 47–49).
Cessation of spreading of vitiligo
In the active group, 44.0% of lesions (22/50) remained stable throughout the trial compared with 46.4%
(13/28) of lesions in the sham group. Twenty-two per cent (11/50) and 22% (4/18) of stable lesions started
repigmenting in the active and the sham group, respectively.
Quality of life
Treatment had little impact on QoL. In the active treatment group, mean (SD) DLQI scores were 2.8 (3.2) at
baseline and 3.2 (2.3) at week 16, compared with 3.8 (3.2) and 3.7 (3.8) in the sham group, respectively.
Data from the CDLQI were not analysed owing to insufficient numbers of children in the trial.
TABLE 47 Mean percentage of repigmentation after 16 weeks of treatment with home phototherapy
per participant
Number of participants
Repigmentation compared with baseline after 16 weeks of treatment, n (%)
0 or worse 1–24 25–49 50–74 75–100 Total
Active group (N = 17) 6 (35) 8 (47) 1 (6) 0 (0) 2 (12) 17
Sham group (N= 10) 4 (40) 6 (60) 0 (0) 0 (0) 0 (0) 10
Total 10 (37) 14 (52) 1 (4) 0 (0) 2 (7) 27
TABLE 48 Repigmentation in the active group for each anatomical site per participant
Anatomical site
Face/neck Trunk Upper limbs Lower limbs Hands/feet
Number of participantsa 6 6 13 11 3
Repigmentation, n (%)
Negative: 0% 2 (33) 3 (50) 3 (22) 2 (18) 0 (0)
1–24% 1 (17) 2 (33) 8 (62) 7 (64) 2 (67)
25–49% 1 (17) 0 (0) 1 (8) 2 (18) 1 (33)
50–74% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
75–100% 2 (33) 1 (17) 1 (8) 0 (0) 0 (0)
Baseline: mean lesion size (cm2 ± SD) 75.4± 7.4 13 ± 15.9 11.2± 10.9 21± 29.1 18.9± 25.7
16 week: mean lesion size (cm2 ± SD) 47.4± 4.4 13.7 ± 17.4 10.3± 9.6 20.6 ± 25.8 22.6± 26.6
a One lesion per anatomical site per participant was analysed. If two or more lesions were available on the same
anatomical site, lesion on the right side was chosen. If no lesions were available on the right side, then the lesion,
which repigmented the most, was included in the analysis.
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Global improvement in vitiligo
Three patients (16.7%) in the active treatment group rated their vitiligo as being ‘much better’ compared
with none in the sham group. Based on ratings by research nurses and independent outcome assessors,
vitiligo was considered to be ‘much better’ in 23.5% (4/17) patients in the active treatment group
compared with 0% in the sham group.
Benefit evaluation in vitiligo
There was no difference between the active and sham groups in the PBI index, with both groups achieving
a score of approximately 1 (‘slight benefit’); actual mean (SD) values were 0.92 (1.2) and 0.91 (0.99),
respectively.
Colour match of vitiliginous patches
In the active treatment group, around one-third of newly repigmented lesions were rated as good to
excellent by patients (16/53, 30.2%), research nurses (16/50, 32.0%) and independent assessors (12/50,
24.0%). There were no reports of good or excellent newly repigmented lesions in the sham group.
Success of blinding
At the end of the trial, 70.4% (19/27) of participants and 59.3% (16/27) of research nurses guessed
treatment allocation correctly. The main reasons for unblinding of the research nurses were erythema
(3/10; 30.0%) and improvement in vitiligo (6/10, 60.0%) in active groups, and lack of treatment response
(6/6; 100.0%) in sham group.
Minimum erythema dose/skin typing
The starting dose, as determined by the MED test, was the same as that determined by a dermatologist’s
estimation of skin type for half of the group (16/29; 55.2%). In 20.7% (6/29) of participants, the MED
test results showed that their skin was more sensitive to NB-UVB light than predicted by a dermatologist.
In 24.1% (7/29) of participants, the MED results were higher than the ones predicted by dermatologists
allowing them to be prescribed a higher dose of NB-UVB.
TABLE 49 Repigmentation in the sham group for each anatomical site per participant
Anatomical site
Face/neck Trunk Upper limbs Lower limbs Hands/feet
Number of participantsa 5 1 8 5 4
Repigmentation, n (%)
Negative: 0% 3 (60) 0 (0) 3 (37) 5 (100) 2 (50)
1–24% 1 (20) 1 (100) 5 (63) 0 (0) 2 (50)
25–49% 1 (20) 0 (0) 0 (0) 0 (0) 0 (0)
50–74% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
75–100% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Baseline: mean lesion size (cm2± SD) 10.7 ± 5.6 34.8 22.6± 18.4 22.6 ± 24 20.9± 8.8
16 week: mean lesion size (cm2 ± SD) 11.3 ± 7 28.2 23.2± 21.6 26.1 ± 27.2 20.7± 6.4
a One lesion per anatomical site per participant was analysed. If two or more lesions were available on the same
anatomical site, lesion on the right side was chosen. If no lesions were available on the right side, then the lesion,
which repigmented the most, was included in the analysis.
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Discussion
The HI-Light pilot trial was the first trial evaluating the use of handheld phototherapy at home and testing
the feasibility of conducting the first national multicentre RCT on home handheld phototherapy for vitiligo.
Although this was not an efficacy trial, this pilot trial was a crucial preliminary step to support a grant
application for a national multicentre RCT and to develop a training package on home-targeted
phototherapy for vitiligo.
Summary of main findings
Ease of recruitment into the trial was very encouraging. The target number of participants was exceeded
and the recruitment period lasted only 3 months instead of 6 months. Telephone pre-screening of
potential participants prior to the hospital visit proved to be very successful and helped to minimise the use
of resources associated with hospital visits.
Only 10% of participants withdrew from the trial, compared with the 20% previously reported in a trial on
hospital phototherapy.427 The findings suggest that patients with vitiligo are very keen to take part in trials
on home phototherapy using handheld devices.
High levels of adherence to the treatment plan and the report of only one case of erythema grade 3 in this
trial indicate that the training session and materials on how to self-administer home phototherapy were
adequate and sufficiently easy to follow. Erythema grades 1 and 2 are generally considered acceptable,
and sought-after, responses to light therapy. Surprisingly, two patients in the sham group also reported
erythema grade 1. The most likely explanation for this might be confusion of erythema grade 1 with
erythema caused by normal warming up of the device during treatment.
Treatment effects on patient-centred outcomes such as satisfaction and QoL were not extensive, but these
must be interpreted with caution given the limited duration of this pilot trial. In the active treatment
groups, 75% of lesions showed some degree of repigmentation. In a clinical setting, this is usually an
indication to continue phototherapy treatment.2
Strengths and limitations
The main limitations of this trial were the short treatment period and the small sample size, although it
was not designed to be an efficacy trial. Nevertheless, 4 months was adequate to capture initial treatment
response in some patients.
Although the secondary care recruitment was excellent, this is likely to be lower in centres where research
nurse support is inadequate.
The unsuitability of the ConvaTec transparencies for skin mapping of vitiliginous lesions was a potential
source of measurement error in the repigmentation measurements. As this pilot trial did not seek to
answer efficacy questions on home handheld phototherapy, the above did not affect the validity of
the results.
Recommendations for future trials
Based on the results described here, the following recommendations can be made.
Recommendation 1: recruitment through primary care
Primary care is likely to be the main source of potential participants (especially for early and limited
disease). In order to reduce the burden on clinic space and availability of investigators, it is recommended
that potential participants are pre-screened over the telephone.
Recommendation 2: skin mapping using transparencies
Skin mapping captures the three-dimensional character of vitiliginous lesions and does not require
standardisation, specific body positioning or expensive equipment. It is also easy to replicate and relatively
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cheap. However, the pattern of repigmentation (perifollicular or diffuse) and the colour match of newly
repigmented lesions made it difficult to clearly identify the edges of the vitiliginous area. Thus, it is
important to identify a suitable (very thin, flexible and not shiny) transparency, which could also be
scanned into a digital image without the need for manual transfer. Good lighting in the clinic room and
contouring of the vitiliginous lesion with a surgical skin mapping pen are recommended if this method is
being used.
Recommendation 3: minimum erythemal dose testing
Minimum erythemal dose testing is recommended for future trials on home handheld phototherapy and is
necessary to ensure patients’ safety and appropriate NB-UVB dose administration.
Recommendation 4: training digital versatile disc
A training manual and a DVD on how to use handheld devices at home has been produced in order to
standardise this intervention and ensure consistency in the training provided the training package
developed for this trial proved to be comprehensive, well understood by participants and safe.
Recommendation 5: success of blinding
Although it was possible to mask treatment allocation, NB-UVB light therapy blinding is likely to be
compromised and should therefore be planned for. Including active treatments in all groups could help to
avoid unblinding resulting from differential treatment response and may be appropriate in some cases.
Implications for research
The results of this pilot trial suggest that a national multicentre RCT involving home handheld
phototherapy devices is both feasible and acceptable to patients and clinicians. It would address an
important area of unmet need, potentially providing a useful treatment strategy for patients with limited/
early disease and assist future research into the treatment of vitiligo, based on the topics of importance for
patients and clinicians.344
Survey of UK clinical practice
Summary
What was already known about this topic?
l The most commonly used first-line treatments for vitiligo are topical corticosteroids, calcineurin
inhibitors and NB-UVB. However, there is no clear guidance on how best to use these interventions
and there is wide variation in practice.
What did this study add?
l This study provided insight from clinician members of the UKDCTN to inform the design of a planned
national RCT of topical interventions for vitiligo.
Introduction
Although the only licensed treatment for the management of vitiligo in the UK is cosmetic camouflage,
several treatments are recommended for use in clinical guidelines and are commonly used in clinical
practice (Clinical Knowledge Summary,490 BAD guidelines434 and European guidelines483). The most
commonly used first-line treatments for vitiligo are potent or superpotent topical corticosteroids,
calcineurin inhibitors and NB-UVB. However, the relatively poor evidence base for vitiligo treatments367
means that it is unclear how best to use these interventions and there is wide variation in practice.
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Prior to embarking on a national RCT of treatments for vitiligo, we sought to characterise current practice
in the UK, with a view to defining the most appropriate choice of topical interventions and dosing
regimens for the trial. Secondary objectives were to gather clinicians’ views on aspects of the design of the
proposed trial and to identify potential barriers to recruitment.
Methods
Recruitment
An online survey was conducted among clinician members of the UKDCTN. This is a collaborative group
of HCPs, patients and researchers with an interest in research into the treatment and prevention of
skin disease.
Survey design
The survey was created using a secure internet based survey system (SurveyMonkey) and was live for
4 weeks in August 2012. Two reminders were sent by e-mail prior to closing the survey. Ethical approval
was not required for this study.
Those receiving the survey were provided with background information about how the research question
had been identified344 and an outline of the proposed trial design. In addition, respondents were given
brief information about current guidelines on the treatment of vitiligo and were reminded that current
clinical trial evidence does not support the use of any particular topical corticosteroid over another. Survey
questions are shown in Box 7.
The first part of the survey gathered information about UK clinicians’ current practice in the treatment of
vitiligo and sought their opinions on the most appropriate topical corticosteroid to use in the trial and how
frequently it should be used.
The second part of the survey sought clinicians’ views on the proposed interventions to be used in the
planned national RCT.436 Respondents were asked about the proposed treatment regimen for the trial of
fluticasone propionate applied once daily for 1 month and then once daily for alternate weeks thereafter.
Respondents were also asked if they would theoretically be happy to randomise patients into a trial
comparing handheld NB-UVB light units, both with and without topical corticosteroid.
Further questions in the final part of the survey were designed to identify potential recruiting sites for the
main RCT. Questions covered the respondents’ experience of clinical trials and whether or not they had
access to a research nurse in their departments. Respondents were also asked about the number of
patients with vitiligo seen in their clinics, whether or not such patients could be identified via databases
or similar records and whether or not they used medical photography services to document treatment
response. We also sought opinions about the proposed trial and asked if there were any potential barriers
to recruitment at the respondents’ respective centres.
Results
The UKDCTN had around 480 clinician members at the time of the survey and 95 (20%) of these clinician
members responded to the survey.
The preferred topical corticosteroids for the treatment of vitiligo are summarised in Table 50. The main
findings were that for non-sensitive sites in adults, potent or superpotent topical corticosteroids were
favoured (most commonly mometasone furoate or clobetasol propionate), but for sensitive sites in adults
(e.g. the axillae and face) a moderate potency topical corticosteroid was generally chosen. Some
respondents specified a short exposure regimen for sensitive sites, such as application on alternate weeks.
For children, most clinicians preferred a potent topical corticosteroid on non-sensitive sites and moderate
potency topical corticosteroids for sensitive sites (although 18.9% did not use topical treatments at all
on sensitive sites in children). Small numbers of respondents specified that they preferred to use topical
calcineurin inhibitors (e.g. tacrolimus, pimecrolimus) instead of topical corticosteroids (see Table 50).
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BOX 7 The UKDCTN’s clinician survey questions
Q1. What topical corticosteroid (if any) would you normally use for vitiligo in the following situations?
Adults (excluding sensitive sites, e.g. axillae, face).
Sensitive sites in adults (e.g. axillae, face).
Children > 5 years (excluding sensitive sites).
Sensitive sites in children (e.g. axillae, face).
Q2. The proposed trial would recruit adults and children > 5 years (including those with vitiligo on the face).
Do you agree that fluticasone propionate 0.05% (Cutivate), is an appropriate topical corticosteroid?
If ‘No’ or ‘Maybe’, give details.
Q3. The proposed regimen for the fluticasone propionate is once daily application for first 4 weeks, followed by
1 week on treatment/1 week off treatment for the remaining 8 months. Do you agree this is appropriate?
If ‘No’ or ‘Maybe’, give details.
Q4. The proposed duration of treatment with fluticasone propionate is 9 months. Do you think this
is appropriate?
If ‘No’ or ‘Maybe’, give details.
Q5. Does your department have experience of recruiting patients into RCTs?
Q6. If there is anything about the proposed trial that would make it difficult for you to take part, please
give details.
Q7. Would you be willing (as a local investigator) to randomise patients with vitiligo into the proposed trial,
assessing treatment with a handheld NB-UVB device, or topical corticosteroid, or both treatments in combination?
Q8. Approximately how many patients with limited vitiligo (< 10% BSA) do you see per month?
Q9. Do you have access to a database to enable identification of patients with vitiligo?
Q10–12. Details of clinician’s place of work (if interested in being a recruitment site).
Q13. Do you have support from a comprehensive local research networks research nurse (minimum 40%
full-time equivalent), who can help with recruitment into clinical trials?
Q14. Does your department include nurses who are trained in phototherapy?
Q15. Do you have a medical photography service at your hospital?
Q16. Is it your usual practice to take photographs of patients with vitiligo, in order to monitor treatment response?
Q17. Any other comments on the proposed trial.
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Responses to the question about the proposed use of fluticasone propionate as the topical corticosteroid
in the forthcoming trial (Q2) showed that the majority of respondents (68%) were in support, 29% said
‘maybe’ and 3% said ‘no’. Reasons given for not saying ‘Yes’ included ‘not on face/skin folds’ (8%),
‘unsure about use in children’ (8%), ‘not potent enough’ (5%) and ‘prefer more commonly used steroid’
(4%). Sixty-three respondents (68%) were in support of using fluticasone propionate daily for 1 month
and then on alternate weeks for 8 months in the trial (Q3), with 24% saying ‘maybe’ and 8% saying ‘no’.
Reasons for not saying ‘yes’ included ‘not on sensitive sites’ (7%), ‘continuous use better’ (7%) and ‘never
used this regimen/what is the evidence for this topical corticosteroid or this regimen?’ (6%). Regarding use
of the fluticasone propionate for a total of 9 months in the trial (Q4), 58% were in support of this, 32%
said ‘maybe’ and 8% said ‘no’. Reasons for not saying ‘yes’ included ‘too long/6 months better’ (12%),
‘what if treatment fails?/depends on response’ (10%), ‘what is the evidence for this?’ (6%), ‘need option
to stop if side effects’ (4%) and ‘too short’ (3%). Regarding the responses to questions to aid potential site
identification in the forthcoming trial (Q5–16), 58% respondents said that they would be happy to recruit
participants into a trial assessing the proposed interventions (Q7), with 24% saying ‘maybe’ and 15%
saying ‘no’. Potential barriers to recruitment (Q6) mentioned by respondents included ‘lack of staff’ (17%),
‘lack of time’ (11%) and ‘lack of vitiligo patients’ (8%). In response to the same question, 27%
respondents specifically said that they saw no potential barriers to recruitment in their department.
Only 18% of respondents said that they had access to a database (Q9/11) that would enable them to
identify patients with vitiligo who had previously attended their department, 36% said they could search
through previous clinic letters and 12% said they could identify patients prospectively. The number of
patients with vitiligo affecting < 10% of their BSA seen per month (Q8) ranged from ‘less than 1’ (33%),
TABLE 50 Clinicians’ preferred topical corticosteroid treatment for vitiligo (survey Q1)
Category Treatment
Number of participants (%)
Adults Children
Excluding
sensitive sites
Sensitive
sites
Excluding
sensitive sites
Sensitive
sites
Superpotent Clobetasol propionate 43 (45) 4 (4) – –
Not specified – – 9 (9) 2 (2)
Potent Mometasone furoate 38 (40) 10 (10) 41 (43) 4 (4)
Betamethasone 10 (11) 4 (4) – 1 (1)
Fluticasone 4 (4) 7 (7) 7 (7) 3 (3)
Fluocinolone acetonide 1 (1) 7 (7) 2 (2) 1 (1)
Not specified 3 (3) 1 (1) 1 (1) 2 (2)
Moderate potency Clobetasone butyrate 1 (1) 44 (46) 11 (12) 31 (33)
Betnovate RD – – 2 (2) 1 (1)
Mild potency Hydrocortisone – 9 (9) – –
Not specified – – 2 (2) 23 (24)
Topical calcineurin inhibitors Tacrolimus – 7 (7) 3 (3) 8 (8)
Pimecrolimus – – 1 (1) 2 (2)
None NA – 9 (9) 5 (5) 18 (19)
Don’t know NA – – – 2 (2)
NA, not applicable; RD, ready diluted.
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‘1–2’ (36%), ‘3–4’ (12%), ‘5–10’ (8%), to ‘more than 10’ (5%). More than three-quarters of respondents
(79%) had previous experience of recruiting into clinical trials (Q5) and 43% had access to a 40% full-time
equivalent research nurse to help with recruitment (Q13). The majority of departments (93%) had nurses
trained in phototherapy and 88% had access to medical photography, with 73% taking baseline
photographs of vitiligo prior to commencing treatment.
Discussion
This survey has been extremely useful in informing the ongoing work to prepare for the proposed
multicentre RCT [see Proposal for a trial light therapy and topical corticosteroids for the treatment of
vitiligo (HI-Light)].
With respect to which topical corticosteroid to use in the trial, the survey revealed that although many
clinicians use a superpotent topical corticosteroid to treat vitiligo in non-sensitive sites in adults (as advised
by clinical guidelines), there was broad support for the use of a potent topical corticosteroid in the trial
and, in particular, for the proposed treatment regimen (daily for 1 month then alternate weeks). This was
particularly reassuring, given that a large number of respondents tend to use only moderate potency
topical corticosteroids to treat vitiligo in sensitive sites in adults and moderate or mild potency preparations
in children.
The vast majority of respondents who used potent topical corticosteroids prescribed mometasone
furoate (Elocon®, Merck Sharp & Dohme Ltd) and some respondents said they were not familiar with
using fluticasone propionate. As a result, the trial development group has subsequently decided to use
mometasone furoate as the topical corticosteroids in the national trial. Consideration was also given as to
whether or not to use two different topical corticosteroids for sensitive and non-sensitive sites, given that
many respondents use moderate potency topical corticosteroids when treating the latter. However, the
decision was made to use only mometasone furoate in the trial for simplicity and to improve adherence.
To allow for the tendency of many clinicians to use a lower potency topical corticosteroid in sensitive sites,
the trial development group agreed that the mometasone furoate should be applied on alternate weeks,
as it was thought that this would improve the acceptability of the intervention among potential recruiting
clinicians. In recognition of concerns over potential lack of flexibility in the dosing regimen, the trial protocol
will specify that treatment with topical corticosteroids should be stopped early if full repigmentation is
achieved before the 9-month end point, or if significant adverse events occur due to use of topical
corticosteroids.
The number of vitiligo patients seen by a given dermatology department is variable. This could be, in part,
attributable to the ethnic demographics of the community in which a clinic serves. Further work to identity
potential recruiting sites for the RCT will need to focus on departments where more vitiligo patients
attend. It is possible that departments that do not currently see significant numbers of vitiligo patients
could still be effective recruiting sites, if eligible patients in the community (who have not yet been referred
to secondary care owing to perceived lack of treatment options) can be identified effectively through the
use of GP surgeries as PICs.
Although virtually all departments have some nursing staff trained in phototherapy, only a minority of
these nurses will be able to recruit patients to the trial, owing to the large amount of time needed
(2–3 days per week). However, if the trial proved that the handheld NB-UVB units are efficacious and
cost-effective in treating early vitiligo, it is hoped that they may be adopted as part of the phototherapy
service offered by dermatology departments. Involvement of the phototherapy nurses at recruitment sites
will hopefully aid subsequent adoption of the intervention into clinical practice.
The identification by this survey of the widespread use of medical photographs to assess vitiligo treatment
response has also been useful in guiding the future trial. High-quality medical photographs will be taken of
the vitiligo lesions at baseline and after 9 months of treatment.
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The trial development group were greatly encouraged by the survey respondents’ support for the proposed
trial. Many respondents said that they did not perceive any particular barriers to their participation in the
trial. The most frequently mentioned barriers to participation (lack of time and staff) can hopefully be
addressed by effective use of resources offered by the NIHR Comprehensive Research Network in
supporting NIHR portfolio trials.
Strengths and limitations
Although this survey has been useful in informing the design and conduct of a future trial, it is possible
that the views and current practice described by the survey responders is not representative of practice
throughout the UK. In particular, the UKDCTN is a predominantly secondary care organisation and the
views of clinicians treating patients in a primary care setting may not be reflected in these responses.
Nevertheless, the subsequent trial will be conducted in secondary care (as light therapy is not currently
supported in a primary care setting). As such, it is hoped that the results reflect the views of the clinicians
who are most likely to be contributing to delivery of the proposed trial.
Conclusion
The data obtained through this survey have been used to inform the trial design and conduct for a national
trial of vitiligo treatments. In particular, the findings have guided the choice of topical corticosteroid and
dosing regimen; the need for flexibility in the treatment schedule; reassurance as to the use of medical
photographs to monitor treatment response in normal clinical practice; and aspects of recruitment site
identification. This will help to ensure that the trial runs smoothly and assesses interventions that are of
relevance to clinicians who treat vitiligo patients. This will aid the adoption of trial results into clinical
practice if the interventions are found to be effective.
Proposal for a trial light therapy and topical corticosteroids for the
treatment of vitiligo (HI-Light)
Summary
What was already known about this topic?
l The updated Cochrane review described earlier identified that combination treatments appear to be
more effective than monotherapies for vitiligo.
l Good-quality data on the safety and efficacy of combined use of two of the recommended first-line
treatments, topical corticosteroids and NB-UVB, are sparse.
l Various preliminary assessments, described in this chapter, have generated recommendations for the
design of a national RCT investigating NB-UVB and topical corticosteroids for vitiligo.
What did this study add?
l The proposed study will provide high-quality data on the efficacy and safety of these two treatments.
l By focusing on established priority research topics, utilising validated patient-centred outcome
measures and incorporating the extensive input obtained from clinicians and experience gained from
the pilot trial, this study has the potential to set a high standard for future trials of treatments
for vitiligo.
Introduction
As discussed previously in this chapter (see Update of Cochrane systematic review), topical corticosteroids
and NB-UVB are among the recommended first-line treatment options for vitiligo434,483 and evidence
suggests that combination treatments may be more effective than monotherapies.367
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This section summarises the design of a proposed national RCT of NB-UVB light therapy and topical
corticosteroids for the treatment of patients with early and limited vitiligo. This funding proposal has
subsequently been approved for funding by the NIHR HTA Board.491 The design of this trial has been
informed by the findings presented throughout this chapter, in particular the results of the pilot RCT of
handheld NB-UVB devices and the survey of UK clinical practice (see Pilot randomised controlled trial of
light therapy devices used at home).
Two studies have previously assessed the combination of UV light and topical corticosteroids in treating
vitiligo.427,429 Other studies have used a combination of these two treatments with other interventions
(e.g. surgical treatments such as skin grafting) or combination treatments (including other light sources
such as laser) with topical corticosteroids, but these combinations are sufficiently dissimilar to the proposed
interventions in our trial to limit their relevance. The latest ongoing update of the Cochrane review has not
identified any other studies assessing the specific combination of UV light and topical corticosteroids.
Previous studies carried out to assess the effect of a combination of topical corticosteroids and UV light
had considerable limitations. A trial conducted by Westerhof et al.429 compared the combination of
UVA light therapy and fluticasone propionate with monotherapy, and showed evidence of improved
pigmentation with combination treatment. However, UVA is less widely used in recent years owing to
increased carcinogenicity relative to UVB. Lim-Ong et al.427 showed that a combination of clobetasol
propionate and NB-UVB produced improved repigmentation relative to monotherapy, but this trial
recruited only 25 patients, five of whom did not complete the study. Another study by Kroon et al.492 in
Amsterdam assessing NB-UVB both alone and in combination with fluticasone propionate has recently
been completed but final data are not yet available. This trial used full-body NB-UVB cabinets, as opposed
to the handheld devices to be used in this trial and aimed to recruit around 50 patients.
Aims and objectives
l To assess the effectiveness of home NB-UVB and topical corticosteroids for the treatment of patients
with early and limited non-segmental vitiligo – used as monotherapy and in combination for up to
9 months.
l To assess whether or not any response is maintained once treatment is stopped.
l To assess the cost-effectiveness of the interventions.
Trial design
The proposed trial is a three-arm, double-blind, RCT comparing potent topical corticosteroid to home light
therapy using handheld devices and a combination of the two (Figure 24). Participants will receive up to
9 months of treatment. The primary outcome will be assessed by participants at the end of this treatment
phase. Follow-up will be for 12 months after end of treatment (21 months from randomisation).
Treatment allocation will be masked from participants, research nurses, PIs and statisticians by using sham
NB-UVB devices and a placebo for topical corticosteroids. Only the dispensing pharmacist will be aware of
the allocation. The allocation will be held on a secure web server at the trial co-ordinating centre.
Setting and target population
Target population
Participants will be children (at least 5 years of age) and adults with early and limited non-segmental
vitiligo. Limited vitiligo is defined as vitiligo affecting < 10% of the BSA. Early vitiligo is defined as having
at least one patch that has appeared or spread in the last 12 months.
Setting
Recruitment and delivery of the intervention will be provided in secondary care, but participants will also
be identified through targeted mail shots from GP practices (with the help of the PCRN) and by direct
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advertising (as successfully piloted). All treatments will be self-administered at home. Recruitment will take
place in 10–12 UK hospitals. Site selection will be based on availability of a research nurse (minimum 40%
full-time equivalent); a dermatologist who is willing to act as PI for the site; availability of phototherapy
services that can support delivery of the intervention; availability of medical photography services; and
proven track record of recruiting into other NIHR portfolio trials. These centres will be identified with the
assistance of the UKDCTN and the NIHR Dermatology Specialty Group.
Eligibility
Inclusion criteria
l Patients with a diagnosis of non-segmental vitiligo, as confirmed by a dermatologist or
dermatology nurse.
l Vitiligo limited to < 10% of the BSA and at least one lesion that has appeared or spread in the last
12 months.
l At least 5 years old (as the child will need to be mature enough to sit still during treatment and to
keep eyes closed if treatment is on the face).
l Able and willing to give informed consent (or parental consent in the case of children).
Identification of patients
Baseline clinic visit
Informed consent, eligibility, randomisation, digital image
NB-UVB plus
dummy TCS
Training in NB-UVB 
devices and MED test
Telephone support (week 6 ± 2)
Check treatment regimen and side effects
Clinic visit (3 months)
Assess outcomes and safety
Clinic visit (6 months)
Assess outcomes and safety
Clinic visit (9 months)
Assess outcomes and safety
Primary outcome (patient-reported acceptability of
treatment response)
Final follow-up contact (21 months)
Patient-reported loss of treatment response, satisfaction with
treatment, QoL and health resource use
NB-UVB plus
TCS
TCS plus
dummy NB-UVB
Treatment phase
Primary outcome (patient-reported
acceptability of treatment response
assessed at 9 months)
Follow-up phase
FIGURE 24 Proposed design of the HI-Light RCT. TCS, topical corticosteroid (mometasone furoate 0.1%).
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Exclusion criteria:
l Other types of vitiligo (e.g. segmental or universal vitiligo).
l Patients with vitiligo limited to areas of the body for which NB-UVB light therapy or potent topical
corticosteroids would be inappropriate (e.g. around the genitals).
l History of radiotherapy use.
l Pregnant or lactating women.
l Current use of immunosuppressive or strongly photosensitising drugs.
l Previous history of skin cancer.
l Known photosensitivity.
l Any major medical comorbidity that would limit the patient or carer’s ability to administer the
intervention safely at home (e.g. severe behavioural difficulties).
Only one participant will be recruited per family. If more than one person is eligible for entry into the trial,
the choice of who should take part will be made by the family members.
Randomisation and blinding
The randomisation schedule (stratified by centre and age: 5–16 years or > 16 years) will be generated by a
computer using a randomly varying block size. The randomisation schedule will be generated and held by
the NCTU and will be released to the central pharmacy, who will package and label the study interventions
prior to distribution to the local clinical trials pharmacies. Participants will be allocated to interventions once
the research nurse has irrevocably entered participant information onto the online randomisation website
maintained by NCTU.
The primary outcome will be assessed by trial participants at the end of the 9-month treatment phase.
Blinding will be achieved using sham NB-UVB devices (as tested in our pilot RCT, see Pilot randomised
controlled trial of light therapy devices used at home) and sham vehicle for the topical corticosteroids.
Although every effort will be made to maintain the masking of trial interventions, it is possible that this
may be compromised in several ways (Table 51).
As there is a relatively high risk that participants allocated to NB-UVB therapy may be able to guess their
treatment allocation, additional measures will be taken in order to limit the impact of this in the trial
results. These include: (1) patient preference for the trial interventions will be assessed at baseline and used
to inform the analysis (see Statistical analysis), (2) on exit from the trial, participants (and research nurses)
will be asked which treatment they thought they had received and why and (3) information for potential
participants will emphasise that all participants receive at least one active treatment for their vitiligo,
thus reducing potential expectation bias.
Trial interventions
Participants will be allocated to one of three treatment groups.
l Group A: handheld NB-UVB light plus placebo topical corticosteroid.
l Group B: potent topical corticosteroid (mometasone furoate 0.1%) plus sham NB-UVB.
l Group C: handheld NB-UVB plus potent topical corticosteroid (mometasone furoate 0.1%).
Participants will be encouraged to choose for themselves which vitiligo patches they wish to treat and this
will be recorded at baseline. All treatments will be self-administered at home.
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Trial delivery
Delivery of intervention
Trial interventions will be dispensed from local clinical trials pharmacies. The quantity of topical
corticosteroid prescribed will be flexible depending on the number of vitiligo patches involved. Further
prescriptions will be issued every 3 months.
Training in the use of the NB-UVB devices will be supported through existing phototherapy services.
However, these devices are not commonly used in the NHS at this time and so it is likely that specific
training will be required in order to train site personnel in how to use these devices safely. As a result, all
research nurses and local phototherapy teams will be trained in the use of the devices and delivery of
training to trial participants will be flexible according to the needs of individual site. A training DVD and
information booklet will be given to participants on entry into the trial. This will standardise training across
all sites and will facilitate use of the devices in the NHS should the trial prove them to be effective.
In line with best clinical practice, participants will be given an MED test prior to starting light treatment, in
order to establish the most appropriate starting dose. This test will be conducted at the baseline visit and
participants will return the following day for reading of the test and clarification of the treatment regimen.
Safety testing and quality control of the light therapy devices
Experience from our pilot trial suggests that output of the handheld NB-UVB devices varies by
approximately 10% of the mean (although one outlier varied by as much as 30%). In order to minimise
this variation, we will use just one device (Dermfix) and all units will be tested centrally prior to distribution
to recruiting sites. Variation in output can be due to the quality of the bulb and to variations in the power
supply. If, after changing the bulb, a device is found to fall outside a pre-specified level of acceptable
output (normal range for these devices is currently being established), then the device will be returned to
the manufacturer and a replacement device acquired. Further testing of the devices is currently under way
to characterise changes in their output more accurately.
At the end of the treatment period, all devices will be returned to the co-ordinating centre for retesting.
TABLE 51 Individuals involved in trial conduct and issues relating to blinding status
Person
Blinding
status Comments
Pharmacy and medical physics
department staff
Open Responsible for packaging and labelling the interventions prior to
allocation to participants
Participants Masked Blinding may be compromised if participants allocated to NB-UVB develop
side effects such as erythema or tanning of the surrounding skin
Research nurses (outcome
assessors for secondary outcomes)
Masked May be compromised for participants allocated to NB-UVB if signs of
erythema or tanning around the lesion are present during clinic visits
PIs Masked May be compromised for participants allocated to NB-UVB if severe
side effects are experienced that require medical attention. In order to
limit this, staff at the co-ordinating centre will be trained to provide
standardised advice in response to the most commonly experienced,
mild adverse reactions (e.g. mild burning, cold sores and dry skin)
Trial management staff at
co-ordinating centre
Masked May be compromised as will be the main point of contact for trial
participants in order to protect blinding of the research nurses
Statistician Masked Unlikely to be compromised
Health economist Masked Unlikely to be compromised
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Role of principal investigator and other dermatologists at site
Although participants will usually be seen by a research nurse at the trial visits, the local dermatologists
(PI or coinvestigators) will be responsible for confirmation of the diagnosis, issuing of the prescription and
for any medical care required as a result of adverse reactions to the study interventions.
Role of the research nurse
Research nurses will assist with the identification and recruitment of participants, provide clinical
assessments of treatment response at follow-up visits, deliver training in use of the trial interventions,
provide general advice on minimising side effects and conduct data entry and administrative duties.
Outcome measures
Primary outcome
The primary outcome will be patient-reported treatment success for a target lesion at 9 months. The target
lesion will be defined by participants on entry into the trial as being a lesion that has appeared or spread in
the last year (in line with the eligibility criteria for determining ‘early’ vitiligo) and which the participant
would most like to see an improvement in.
Treatment success will be measured using the following question: ‘Compared to before treatment,
how noticeable is the vitiligo now?
l More noticeable (1)
l As noticeable (2)
l Slightly less noticeable (3)
l A lot less noticeable (4)
l No longer noticeable (5)’.
In order to judge this, participants will be shown the baseline images of their vitiligo. Treatment success is
defined as participants who report a treatment response that results in their vitiligo being either ‘a lot less
noticeable’ or ‘no longer noticeable’ as defined in the work described in Validation of patient-reported
treatment response.
Secondary outcomes
Secondary outcomes will be as follows:
l Participant-reported treatment success at 9 months for different body sites (face and neck, hands and
feet, limbs and trunk).
l Percentage repigmentation at 9 months compared with baseline at a single target lesion. This will be
measured by the research nurse, who will be blinded to the treatment allocation. Site and timing of
onset of treatment response will be assessed at 3, 6 and 9 months.
l Treatment usage and adherence, assessed at 3, 6 and 9 months.
l QoL at 9 and 21 months. Tools for assessing QoL will be Vitiligo-Specific Quality-of-Life Instrument
(a recently validated scale to assess the impact of vitiligo on QoL in adults);361 Skindex-29 (for adults,
consists of 3 domains: symptoms, emotions and functioning431); European Quality of Life-5 Dimensions
(EQ-5D) (provides health utilities for adults360,493) and CHU-9D for children.361
l Adverse device effects and adverse reactions during treatment.
l Within-trial cost-analysis from a NHS perspective.
Follow-up phase only
Proportion of participants who report a loss of treatment response (for any treated lesion) at the end of
the no-intervention follow-up phase.
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Summary of data collection schedule
Participants will be pre-screened and, if broadly eligible, will attend a hospital clinic for the baseline
assessment (including informed consent, eligibility, baseline characteristics, randomisation and education in
the use of the trial interventions).
At 6 weeks (± 2 weeks), participants will be telephoned in order to check both that treatments are being
used appropriately and for adverse reactions. Throughout treatment, patients will complete a diary that
records treatment adherence and adverse reactions. Subsequent clinic visits will take place at 3, 6 and
9 months (Table 52). For participants who are unable to return to clinic for assessment of the primary
outcome at 9 months, a questionnaire will be sent for self-completion at home in order to minimise
missing data. Participants will be sent questionnaires (online or paper) to capture maintenance of
treatment success, repigmentation, QoL and health resource use during the follow-up phase.
Cost and outcomes for cost-effectiveness analysis
The within-trial economic evaluation will primarily seek to estimate the incremental cost-effectiveness of
(1) active handheld NB-UVB light, (2) active handheld NB-UVB with potent topical corticosteroids and
(3) potent topical corticosteroids from a NHS perspective. In those seeking active treatment for vitiligo,
potent topical corticosteroids alone represents standard care.
TABLE 52 Summary of data collection schedule
Outcome collected Pre-screen 0 months
0+ 1
day Months
9 months
(primary
outcome) 21 months
1.5 3 6
Eligibility checks ✓ ✓
Consent and randomisation ✓
Baseline characteristics ✓
Digital images ✓
Training in use of intervention ✓ ✓
MED test (and results) ✓ (✓)
Telephone support ✓
Tracing of target lesion by
research nurse
✓ ✓ ✓ ✓
Acceptability of response
assessed by participants – global
response and up to three
individual vitiligo patches
✓ ✓ ✓ ✓ ✓
Site and timing of onset of
treatment
✓ ✓ ✓
QoL (VitiQoL, Skindex-29,
EQ-5D for adults, CHU-9D
for children)
✓ ✓ ✓
Adverse reactions ✓, diary ✓, diary ✓, diary
Treatment usage and adherence ✓, diary ✓, diary ✓, diary
Health resource use ✓ ✓, diary ✓, diary ✓, diary ✓
VitiQoL, Vitiligo-Specific Quality-of-Life Instrument.
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An incremental cost analysis will be conducted from a NHS perspective capturing the intervention resource
use and other health resource use at baseline, 3, 6, 9 months and end of follow-up. In addition to a NHS
perspective, but presented separately, we will record and estimate the out-of-pocket and time costs of
treatment for patients and parents. Intervention and wider health-care costs will be estimated during the
trial through patient questionnaires and medical records. These will be valued using published unit costs or
patient-reported estimates for a common price year.
We will use the EQ-5D-3L for adults and CHU-9D for children to estimate the QALYs over the study period
using linear interpolation and AUC analysis with baseline adjustment.363 The interventions will be ranked
from least to most costly, dominated interventions (i.e. those that are more expensive and less effective) or
those subject to extended dominance [i.e. less effective and have a higher ICER will be excluded before
recalculating the ICERs which will be assessed in relation to a range of cost-effectiveness thresholds
(different levels of willingness to pay for health benefits)]. Decision uncertainty will be presented via CEACs
based on non-parametric bootstrapping of cost and effect pairs. This will provide robust trial evidence to
inform decision-makers about the likely cost-effectiveness of interventions for vitiligo in particular about
whether or not NB-UVB light is more cost-effective than topical corticosteroid alone and about whether or
not combination treatment offers greater value for money than either treatment alone.
Statistical analysis
An ITT analysis will be performed. For the primary outcome, number and percentage of patients achieving
‘treatment success’ will be reported for each treatment arm at different time points while on treatment and
at the end of follow-up. Outliers and patterns of missing data will be checked prior to data analysis. For the
efficacy of combination treatment over the monotherapies, we will use chi-squared statistic for the overall
difference in success rates of the three treatment groups at 9 months. We will also use logistic regression
analysis in which specific treatment effects are compared, with adjustment for baseline covariates. To
examine possible variability of the outcomes at different body sites, a two-level logistic regression model will
be used in which body sites are level one units and nested within individuals at level two. Analyses of
secondary outcomes will also be by ITT. Methods of statistical analyses will be determined by the type of
outcome measure. Binary outcomes will be described by rate or proportion and tested by chi-squared
statistic. Continuous outcome will be described by average or median depending on the distribution of the
variable and tested by analysis of variance or a non-parametric method for three groups. When possible,
confounding of the treatment effects is identified and requires correction, generalised linear models will be
considered for multivariate analysis of secondary outcomes according to their data type. Time to onset of
treatment response will be analysed by survival time statistics such as Kaplan–Meier estimator and log-rank
tests. Proportional hazard model will be considered if multivariate analysis is required for the time related
variables. For all analyses, differences between the three treatment arms are the key interest. Treatment
effects on status of lesion (active or inactive, old or new) will be investigated as appropriate.
Sample size
The research literature with which to inform our sample size is limited. However, based on evidence of previous
trials of light therapy in combination with topical steroids427,429 and of topical corticosteroid as monotherapy404
we have calculated the sample size assuming a range of different treatment responses.
These estimates assume a chi-squared test for a contingency table [degrees of freedom (df) = 2 and
Cramer’s correlation coefficient for contingency table] with test power at 0.90 and alpha level = 0.05/
3 = 0.017 to adjust for multiple comparisons, and loss to follow-up of 15%. The calculation was
performed in the package Power Analysis for Sample Size version 11 (NCSS, Kaysville, UT, USA).
In order to be conservative in our sample size estimate, we aim to recruit 440 participants into the trial
(Table 53). This assumes a success rate of 40% for NB-UVB + topical corticosteroid; 20% for NB-UVB
(+ sham topical corticosteroid); and 10% for topical corticosteroid (+ sham NB-UVB).
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Patient and public involvement
Vitiligo was included as a work programme as a result of direct lobbying by patients over the need for
better-quality research evidence on which to base treatment decisions. Having led the first Cochrane
review of interventions for vitiligo in 2006, Mrs Maxine Whitton, a vitiligo sufferer and advocate of the
need for high-quality trials of vitiligo treatments, joined the team as a patient researcher and patient lead
for the vitiligo work programme.
The patient support group the ‘Vitiligo Society’ has been instrumental in advertising and promoting our
work to its members, as well as providing access to private chat rooms in order to facilitate patient
involvement in this research. They will be key partners in helping to continue to disseminate the findings
and impact of this work in the future.
Many members of the public have contributed to this work package, most notably to the sections ‘vitiligo
PSP’, ‘validation of patient-reported treatment response’ and ‘pilot HI-Light trial’. Having involvement and
support from patients at every stage of this work package has ensured that the most important questions
are now being addressed, that outcomes are measured is such a way as to be meaningful to patients with
vitiligo, and has ensured that the proposed interventions are acceptable to patients and the clinicians who
treat them.
In relation to the development of the main HI-Light trial that will commence in 2014, the work described
in this report has had a direct impact in the following ways.
1. Ensuring that the most important question is being addressed: the future trial will address two areas of
treatment uncertainty that were identified as being of high priority for future research in the PSP. This
project involved 302 patients and 142 clinicians who worked together to identify shared priority topics.
2. Ensuring the right outcomes are measured: during the initial scoping survey conducted as part of the
PSP patients were asked what outcomes they felt should be measured in future clinical trials of vitiligo
treatments. This work highlighted the discrepancy between what is usually measured in vitiligo trials
and what patients want to see from vitiligo treatments. In particular, the acceptability of treatment
response and QoL were highlighted as being important.
TABLE 53 Power analysis calculations for the HI-Light trial
Scenarios for % success Effect size n n with loss to follow-up
NB-UVB + TCS: 50% 0.220 330 388
NB-UVB + sham TCS: 30%
Sham NB-UVB + TCS: 15%
NB-UVB + TCS: 60% 0.277 210 234
NB-UVB + sham TCS: 30%
Sham NB-UVB + TCS: 15%
NB-UVB + TCS: 40% 0.206 375 441
NB-UVB + sham TCS: 20%
Sham NB-UVB + TCS: 10%
Shaded area reflects sample size chosen for the trial.
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3. Helping to establish how to measure ‘acceptable treatment response’: a second patient survey was
conducted involving 202 patients, this time to establish the exact wording to be used when eliciting
patient-reported treatment response. This was followed by three online discussion groups involving a
total of 12 patients to reach consensus over the wording of the question, possible response options
and to define what constitutes a clinically meaningful response. Additional work is ongoing to further
validate the scale, in which up to 100 patients and 20 clinicians are being asked to rate a series of
clinical photographs using the newly developed scale. This work is being used to inform the choice of
the primary outcome for the main trial.
4. Ensuring the treatment is acceptable to patients and that they are able to follow the treatment protocol
at home: the pilot RCT was used to inform this aspect of the trial. Twenty-nine participants used the
home NB-UVB devices for 4 months and provided feedback at the end of the trial on how suitable the
training material was, any barriers to involvement in the trial, and recommendations for the best way of
supporting participants in the future RCT. Of the participants who took part in the pilot trial, 80% said
that they would be prepared take part in future research of this kind and we subsequently produced a
training DVD on how to use home light therapy to supplement the written and oral training provided
during the pilot trial. Three patients (two adults and one child) contributed to this training DVD in
which they talked about their experience of living with vitiligo and taking part in the trial. This DVD is
now freely available.273
5. Ensuring that the treatment protocol reflects normal practice: we feel that PPI is not just about
meaningful engagement with patients, but also includes appropriate engagement with the clinical
community responsible for the treatment of patients with vitiligo. In order to ensure that the proposed
treatment regimens for the HI-Light trial are in line with current practice and are acceptable to
clinicians, a survey of members of the UKDCTN was conducted (including dermatologists, GPs and
dermatology nurses). This survey was used to gauge the level of enthusiasm for the trial and to ensure
that the proposed choice of topical corticosteroid and dosing regimen were acceptable. This work was
important to ensure support for the trial by potential recruiting clinicians and to ensure that the results
of the trial are more likely to be adopted into practice.
The relationship that our team has built up over the last 5 years with patients, clinicians and patient
support groups means that we now have an active network of > 400 supporters who regularly receive
updates on progress with our vitiligo research. This broad advisory group will support the delivery of the
national HI-Light trial by advertising the trial among relevant groups and helping with dissemination of
the trial findings. Early engagement with all key stakeholders means that the results will be widely
disseminated, thus encouraging early adoption of the trial findings.
Summary and conclusions
Why is this work programme important?
This Programme Grant included vitiligo as a topic as it is an under-researched area that can have a
disproportionate and devastating effect on people with dark skin from UK black and ethnic minority
populations. In line with the NIHR adding value agenda, the work started with a comprehensive review
of the current position of vitiligo research, which helped to identify some of the reasons why vitiligo
treatment has not progressed over many years, despite an increasing number of vitiligo trials. These
include a lack of satisfactory core outcome measures, a paucity of evidence regarding commonly used
treatments and disparity between clinicians and patients as to what constitutes a good treatment
response. The PSP brought together patients and HCPs to narrow down the most urgent priorities for
future research. Furthermore, our work on outcome measure has prompted the establishment of an
international ‘vitiligo core outcomes working group’ and VE is now helping to lead this work through
further international e-Delphi surveys and consensus meetings.
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The vitiligo work programme has delivered all that it set out to do and more. In particular, the feasibility
work was extended to include an additional systematic review of outcome measures used in vitiligo trials
and a patient survey to establish what is most important to patients. This work highlighted the apparent
disparity between what has traditionally been used to measure treatment response (percentage
repigmentation) and what patients feel is most important to them (how noticeable the vitiligo is). Having
decided on the most important treatment uncertainty that the programme should help to address, initial
feasibility work was modified to include a pilot RCT of NB-UVB light therapy using handheld units at
home. This innovative pilot trial has been used to inform a successful funding application to the NIHR
HTA programme.
The full-scale trial involving 440 patients with early and limited vitiligo will be by far the largest vitiligo
trial conducted in the world to date and is the first to test the use of home NB-UVB-light therapy in
combination with topical corticosteroids. The design of this definitive trial has been critically informed by
the studies described in this report (from ensuring that the right question was asked in the first place,
through to defining the outcomes, trial design and conduct) and the results will be used to inform
clinical practice.
Implications for clinical practice
Many patients with vitiligo are never seen by a specialist or offered any active treatment by their GP.
The NICE Clinical Knowledge Summary guidelines for vitiligo494 were developed on the basis of the 2010
Cochrane systematic review and recommend the use of potent topical corticosteroids for first-line therapy
in adults and referral to secondary care for children requiring treatment, or for patients who are
unresponsive to first-line therapy.
Other clinical guidelines that have been informed by the Cochrane systematic review include patient
information sites such as the NHS Choices vitiligo module472 (which was newly developed as a result of
the Cochrane review), the BAD guidelines for the management of vitiligo,434 European guidelines for the
management of vitiligo483 and guidelines on designing and reporting vitiligo trials.431
Although it is disappointing that the Cochrane systematic review found mainly small, inconclusive, trials
covering a host of different interventions, some clinical implications can be drawn:
l There is moderate evidence for the use of topical corticosteroids, although long-term use is likely to
lead to adverse effects. Topical non-steroidal immunomodulators, such as tacrolimus, may be a
promising alternative, but the theoretical risk of skin cancer must be considered for long-term
combination use with phototherapy.
l Most of the studies that assessed combination interventions employed light therapies (UVA, PUVA or
UVB). In general, combination interventions were superior to monotherapies.
l There is limited evidence for the benefit of oral G. biloba.
l There is limited evidence for the benefit of split-thickness skin grafts plus PUVAsol. Surgical therapies
can be effective for small areas in people with stable disease (bearing in mind the risk of adverse
effects with suction blister grafts).
l There is a lack of formal evidence supporting the use of cosmetic camouflage, depigmentation
(in severe cases) or psychological interventions.
In relation to light therapy provision in the UK, handheld units are not currently widely used, although
some centres now use them for the management of scalp psoriasis (Dr Robert Dawe, Ninewells Hospital
and Medical School, 2012, personal communication). This means that for the moment at least, light
therapy for vitiligo patients in the UK is generally limited to people with severe and widespread disease
who receive treatment in a hospital setting using full-body units. Travelling to hospital for treatment
2–3 times per week is often impractical for many patients and there are concerns about long-term safety,
particularly in children.
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Handheld NB-UVB units are widely available for purchase over the internet and are licensed for use in
vitiligo. Many patients are choosing to purchase these devices for themselves and are using them in an
unsupervised manner. We would always advise that patients seek medical advice when using light therapy
devices and the DVD produced for training in the use of home NB-UVB is freely available as a training
resource should clinicians wish to access it.273
The results of the HI-Light trial will inform clinical practice and allow evidence-based guideline
development for the use of topical steroids and home-based handheld light therapy in vitiligo. The
evidence base is particularly scant for children and so the inclusion of both adults and children in the
HI-Light trial will be an important advance.
In the meantime, we would encourage clinicians to use current guidelines to inform treatment decisions
and to judge treatment success using a simple patient-reported outcome. Our preliminary work in defining
such an outcome suggests that the following wording is meaningful to patients:
‘Compared to before treatment, how noticeable is the vitiligo now?
(a) More noticeable (1)
(b) As noticeable (2)
(c) Slightly less noticeable (3)
(d) A lot less noticeable (4)
(e) No longer noticeable (5)’.
Implications for research
This is the largest coherent programme of vitiligo research to date and has helped to stimulate debate and
interest in vitiligo research internationally. In particular, the work on outcome measures has resulted in the
establishment of an international consensus partnership to develop a core set of outcomes for future
research and has served to highlight the possible disconnect between what is typically measured in vitiligo
trials and what is meaningful to patients.
In the 2010 Cochrane review, just two vitiligo trials had been conducted in the UK, and so we are
delighted that, for the first time, the NIHR are to fund a large, multicentre, pragmatic trial of first-line
therapy for vitiligo. The study protocol is summarised in this report and will be made freely available to
other researchers wishing to design similar studies.
In publishing the list of priority topics for further research, this programme has provided a focus for future
research activity and trials are already under way that tackle some of the priority topic areas. For example,
two studies are currently listed in trial registries investigating afamelanotide and the UKDCTN issued a
themed finding call in 2013 for pump-priming funds to support the development of a trial into one of the
top 10 priority topics. This award went to a group of dermatology trainees for a proposal to develop a trial
of psychological interventions for vitiligo.
Future research recommendations
Developments in basic science and genetics mean that new treatments for vitiligo are on the horizon.
The work of the Programme Grant will allow meaningful standardised clinical trials to assess efficacy and
inform clinical practice for vitiligo sufferers. In the meantime, priority should now be given to addressing
the topics identified through the PSP and in achieving international consensus over core outcomes. In this
way it will be possible to combine the results of future trials in meta-analyses and, thus, inform clinical
decision-making.
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Particular recommendations for future research arising from the PSP include:
l More research on the effectiveness and safety of systemic immunosuppressants for the treatment of vitiligo
such as methotrexate and ciclosporin. Research in this field would potentially contribute to our knowledge
about the aetiology of the disease, which is believed to have a strong autoimmune component.
l Evaluation of currently available and widely used treatments such as topical corticosteroids and
calcineurin inhibitors in a head-to-head RCT.
l Evaluation of psychological interventions by conducting a systematic review of the current literature
and substantial pilot/and exploratory qualitative work prior to progressing to a full RCT. Together with
active treatments, psychological interventions are believed to be of great importance. More evidence is
needed to establish the role of psychological support as monotherapy, as well as in combination with
other treatments for vitiligo.
l Further evaluation of pseudocatalase as a treatment modality.
l More research into the pathophysiology and the aetiology of the disease based on the interest
expressed by clinicians and patients on exploration of potential effectiveness of gene therapy and
stem cells.
Future trials should include a treatment period of at least 9–12 months and include a period of follow-up
after treatment is stopped in order to ascertain maintenance of repigmentation. Outcomes of importance to
patients include acceptability of treatment response, cessation of spread, maintenance of repigmentation,
QoL and side effects of treatment.
Research into interventions that are suitable for children and are of for use on sensitive areas of the body
(such as the face) are particularly lacking.
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Chapter 4 Squamous cell skin cancer
work programme
Abstract
Introduction
Evidence regarding the treatment of squamous cell skin cancer (SCC) is scarce. We sought to evaluate the
existing evidence for SCC treatment options and to gather opinions and background data to inform the
design of a large pragmatic RCT.
Methods
The approaches taken were:
l systematic reviews of the treatment of SCC using evidence from (1) RCTs and (2) observational studies
l an online survey of clinicians to establish research priorities
l feasibility studies to inform the design of a pragmatic RCT of high-risk SCC, including (1) a histological
audit of SCCs treated over a 1-year period and (2) questionnaires and a focus group.
Results
The reviews of SCC treatments identified only one RCT comparing recurrence between intervention groups
and 118 observational studies, covering seven treatment modalities.
The online survey of clinicians identified optimal excision margins and the role of adjuvant radiotherapy
(ART) as key areas of uncertainty in the management of high-risk SCCs.
The questionnaires and focus group revealed a lack of knowledge about SCC among patients and
provided insight that will inform the development of participant information resources.
The histological audit provided data on the numbers, types and 5-year outcomes of SCCs that are crucial
to plan recruitment and guide statistical powering of the proposed definitive study.
Conclusions
The outputs of this work programme are key to informing the design of a RCT, which will compare
conventional excision with a wide surgical margin and Mohs micrographic surgery (MMS), and ART versus
no ART in high-risk SCCs.
Content
This chapter describes work that has been done as the basis for developing a proposal for a RCT that will
address the management of SCC. It includes an in-depth appraisal of the current evidence base for SCC
treatments and also describes background exploratory and feasibility projects that have been integral to
this work programme.
Details Comment
Introduction An overview of the burden of SCC, its causes, risk factors and an
introduction to treatment
Systematic review of squamous cell skin cancer
treatments: randomised controlled trials
A Cochrane systematic review of RCTs that have evaluated the
effectiveness of treatments for primary SCC
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Details Comment
Systematic review of squamous cell skin cancer
treatments: observational studies
An appraisal of the evidence base of the effectiveness of SCC treatments
from studies other than RCTs
Identification of potential research topics and
development of a clinical trial scenario
Description of a multidisciplinary survey of clinicians to identify clinically
important research topics and collaborations which have been key during
development of the trial proposal
An analysis of squamous cell skin cancer
treated over a 1-year period
A study evaluating the types of SCCs submitted to the histopathology
department over the course of 1 year and an assessment of treatment
outcomes in patients within 5 years of treatment
Qualitative feasibility study Questionnaire and focus group study to examine the hypothetical
willingness of potential participants to take part in the proposed RCT and
an exploration of possible barriers to recruitment into the trial
Treatment uncertainties for high-risk
squamous cell skin cancer: a trial proposal
Proposal for a two stage trial of wide local surgical excision with a 10-mm
margin vs. MMS, and ART vs. no ART for patients with high-risk SSC
Patient and public involvement Description of the ways in which patients have played an important role
throughout the lifespan of the project
Summary and conclusions An overview of how this work is having an impact on SCC guideline
development and implications for clinical practice and future SCC research
Introduction
Squamous cell skin cancer is the second most common type of non-melanoma skin cancer (NMSC) after
basal cell skin cancer (BCC) and originates from keratinocytes in the epidermis. It may occur on any part of
the body where there are squamous cells, either de novo in the absence of a precursor lesion, or from an
area of pre-existing actinic keratosis or Bowen’s disease.
Invasive SCC is characterised by the presence of malignant cells in the dermis which have breached the
epidermal basement membrane. Connective tissue, nerves and blood vessels may be involved, and there is
also the potential for the tumour to cause local tissue destruction, to metastasise to regional lymph nodes
or distant organs and, rarely, to cause death.
The tumour may present clinically as a smooth or hyperkeratotic enlarging plaque, nodule or ulcer and
may be associated with pain, pruritus or bleeding when traumatised. Induration, the limits of which may
not be sharply defined, can spread beyond the extent of clinically apparent tumour. Invasive SCC has the
potential to recur and metastasise to regional lymph nodes or distant organs and, if left untreated or
inadequately treated, may cause extensive local tissue destruction.
There were 99,549 new cases of NMSC registered in the UK during 2010.495 Based on an approximate
ratio of one SCC to four BCCs, this equates to approximately 20,000 cases of SCC per annum. However,
the true incidence of SCC is not known and this figure is likely to be a significant underestimate; recording
of NMSC is known to be incomplete, with a lack of robust published data by cancer registries around the
world.496,497 On a global scale, local studies indicate that Australia has the greatest burden of SCC, with a
reported age-standardised incidence of 387 per 100,000 of the population.498 Older people have a higher
incidence of the disease than younger people and it also more commonly affects men than women.499–502
Causes and risk factors
Chronic exposure to UV radiation is the most important factor contributing to the development of SCC.503
This is reflected by the increased prevalence of SCC at sites on the body that are generally unprotected
from sunlight, such as the head and neck. However, exposure to other carcinogens such as arsenic,
tobacco, psoralens and ionising radiation may also increase SCC risk.504–508 Infection with some types of
human papillomavirus has also been in implicated in the aetiology of SCC.509,510
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Overall, risk of SCC is a combination of environmental factors and an individual’s response to these. People
with fair skin that sunburns readily and with red or blonde hair are at greatest risk of developing SCC.511
Some genetic conditions such as albinism, xeroderma pigmentosum and recessive dystrophic epidermolysis
bullosa may also predispose those affected to the early development of SCCs. Impairment of the immune
system is an important risk factor. This is exemplified by the greatly increased risk of developing SCC in
solid organ transplant recipients when compared with the general population, with reversal of the usual
BCC to SCC ratio.512–515
Treatments
The aims of treatment of SCC are to completely remove or destroy the tumour and to minimise functional
and cosmetic impairment. Management of SCC is facilitated by the stratification of patients based on the
American Joint Committee on Cancer (AJCC) staging system.516 This takes into account tumour features
associated with a worse prognosis (tumour diameter > 2 cm; tumour depth > 2 mm; Clark’s level of IV or
more; location on the ear, lip and non-sun-exposed sites; the presence of perineural invasion; and poorly
differentiated or undifferentiated histology), together with the nodal and metastatic status of the patient.
Several different treatment modalities are used to manage SCC; however, the mainstay treatment for the
majority of SCCs, and recommended in current guidelines, is surgical excision.517 This is performed either
by conventional excision with a margin of normal-looking skin, or MMS, in which sequential layers of
tumour-containing skin are excised and examined microscopically until all tumour has been removed.
Some SCCs are amenable to treatment with radiotherapy, which may also sometimes be used as an
adjunct to initial surgical treatment. For small, well-defined, SCCs considered to be at low-risk of
recurrence or metastasis, curettage and cryotherapy or electrodesiccation may also represent treatment
options if performed by experienced practitioners.
Systematic review of squamous cell skin cancer treatments: randomised
controlled trials
The following text is adapted with permission from Lansbury L, Leonardi-Bee J, Perkins W, Goodacre T,
Tweed JA, Bath-Hextall FJ. Interventions for non-metastatic squamous cell carcinoma of the skin. Cochrane
Database Syst Rev 2010;4:CD007869.518 Copyright © 2015 The Cochrane Collaboration. Published by
John Wiley & Sons, Ltd.
Summary
What was already known about this topic?
l Cutaneous SCC is the second most common cancer worldwide.
l There are several treatment options for SCC available.
l Current management guidelines are based predominantly on evidence from case series.
What did this study add?
l As a basis for appraisal of the current evidence base of the effectiveness of different treatments for
cutaneous SCC, this review assessed the evidence available from RCTs.
l The one eligible published RCT compared time with recurrence in patients treated with adjuvant
chemotherapy versus no adjuvant chemotherapy after primary surgery. There was no significant
difference in outcome between the two study arms.
l There are no RCTs that directly compare the effectiveness of different treatments for the types of SCC
that are seen routinely in clinical practice.
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Introduction
Why it was important to do this review
The burden of SCC to both individuals and to the health-care system is only likely to grow owing to
the increased proportion of elderly people in the population. More than 80% of NMSCs occur in people
aged ≥ 60 years and with an increasingly ageing population, a 50% increase in NMSC workload for
UK dermatologists by 2030 has been predicted.519 Consequently, a consistent and practical approach to
the management of SCC will become imperative in future years. Current SCC management guidelines
are largely based on evidence from case series and there have been no systematic reviews previously
conducted in this area. Therefore, this review was a starting point from which to appraise the current
evidence base of the effectiveness of different treatments, identify where more evidence appraisal is
required and to help direct researchers towards future research requirements.
Objective of the review
The objective of this review was to assess the evidence available from RCTs for the effectiveness of
treatments used in the management of cutaneous SCC.
Methods
Details of the search strategies for this review can be found in the full publication, accessible from The
Cochrane Library.518 The review included all RCTs of interventions for primary, non-metastatic SCC
of the skin, which included adult participants with one or more histologically proven eligible
cutaneous SCCs.
Interventions included surgery (excisional surgery or MMS); destructive treatments (curettage and cautery,
cryosurgery, photodynamic therapy, laser therapy, radiotherapy); topical therapy; intralesional treatments;
and chemotherapy. Adjuvant treatments were also included as interventions.
Primary outcomes of interest were:
l time to recurrence (local, regional and distant) after apparently successful initial treatment
l QoL.
Secondary outcomes of interest were:
l early treatment failure within 6 months confirmed histologically
l number of adverse events by the end of treatment
l cosmetic appearance as assessed by (1) the participant or (2) the clinician
l discomfort to the participant during and after treatment
l death.
Search methods for identification of studies
An electronic search was performed for relevant published trials in the following databases: The Cochrane
Skin Group Specialised Register, CENTRAL in The Cochrane Library, MEDLINE, EMBASE, PsycINFO, AMED
and LILACS. In addition, we searched the following trials registers for ongoing trials: the metaRegister of
Controlled Trials (www.controlledtrials.com); the US National Institutes of Health ongoing trials registry
(www.clinicaltrials.gov); the Australian and New Zealand Clinical Trials Registry (www.anzctr.org.au); the
World Health Organisation International Clinical Trials Registry platform (www.who.int/trialsearch); and
the Ongoing Skin Trials Register (www.nottingham.ac.uk/ongoingskintrials).
Bibliographies of published studies and key review articles were scanned in order to identify additional
relevant trials. Translation of studies into English was carried out if necessary.
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Data collection
Two reviewers checked the titles and abstracts identified from the searches and independently assessed
the full text of potentially relevant studies to decide if they met the inclusion criteria. Any disagreements
were resolved by discussion and a consensus decision was made.
Data for each study were independently extracted by two authors, with resolution of discrepancies by a
third author. A risk-of-bias assessment was done based on the following components:
(a) the method of generation of the randomisation sequence
(b) method of allocation concealment
(c) blinding of participants, clinicians and outcome assessors
(d) loss of participants to follow-up in each arm and if analysis was on an ITT basis
(e) the degree of certainty that participants had SCC
(f) baseline comparison of the study arms in terms of disease severity.
Data analysis
Details of the statistical plan may be found in the full version of the review.518 Results were expressed as
hazard ratios (HR) with 95% CIs for time-to-event outcomes.
Results
Randomised controlled trials included in this review
Fourteen possible RCTs were identified for inclusion, of which 12 were fully published papers520–531 and
two were abstracts.532,533 However, only one RCT met the inclusion criteria for this review.520 Two other
trials were also identified, one had just been completed but was excluded as the author informed us that
there were no participants with cutaneous SCC [Continuous Hyperfractionated Accelerated Radiotherapy
Schedule Weekend-less (CHARTWEL] trial].534 No published results were available at the time from the
other ongoing trial (TROG 05.01).535
The included RCT520 was a single-centre, parallel-group, study from the USA that included 65 evaluable male
and female patients with pathologically confirmed aggressive skin SCC. The primary outcome was time to
tumour recurrence or development of a second primary tumour. A total of 31 participants received adjuvant
13-cis-retinoic acid and interferon alpha (IFN-α) after surgical treatment, whereas the 34 participants in the
control arm received no adjuvant chemotherapy after primary surgical treatment.
Excluded studies
Fourteen potentially eligible RCTs were excluded from the review, the details of which are documented in
the full version of the review.518
Risk of bias in included study
To assess the risk of bias in the included study, we considered the generation and concealment of the
randomisation sequence, blinding, losses to follow-up, the degree of certainty that participants had
SCC and baseline severity of disease. The randomisation method was described as permuted block
randomisation within strata but details about the adequacy of concealment of allocation were not available.
Neither clinicians nor participants were blinded to allocation owing to the nature of the intervention.
Analysis of the primary outcome was carried out on all evaluable participants apart from one who withdrew
consent immediately after randomisation. Histological confirmation of SCC was obtained for all participants
and there were no clinically relevant or demographic baseline differences between participants in each
trial arm.
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Effects of interventions
Primary outcomes
Time to recurrence In the one included study, no statistically significant difference between participants
who received adjuvant chemotherapy and those who did not was found in the time to recurrence
(HR 1.08, 95% CI 0.43 to 2.72) (Figure 25).
Quality of life The included trial did not compare QoL between the treatment-arm and control-arm
participants.
Secondary outcomes
Adverse events The most frequently reported adverse events among participants in the treatment arm of
the included trial were dry skin, fatigue and generalised lip and eye reactions. However, a total number of
adverse events could not be determined, as it was possible that participants may have experienced more
than one adverse event each.
Death No treatment-related deaths were reported in the included trial. There were two non-treatment-
related deaths during follow-up: one in the treatment arm and one in the control arm.
No data were available for the other secondary outcomes of early treatment failure, aesthetic appearance
and discomfort to participants.
Update of the review
In 2014 this systematic review was marked as stable in The Cochrane Library as no additional eligible RCTs
had been published since the original systematic review was conducted.
Discussion
Only one RCT met the inclusion criteria for this systematic review, comparing time to recurrence between a
group of SCC patients receiving adjuvant 13-cis-retinoic acid and IFN-α after surgery with a group who did
not receive additional chemotherapy. The risk of bias in the included study was unclear across several of
the domains assessed. Furthermore, it may have been underpowered to detect a significant difference
between the two groups owing to difficulties accruing a sufficient number of patients with the aggressive
types of SCCs that were being evaluated in the trial. A large number of potential studies were retrieved in
the database search. However, the majority could not be considered for inclusion in the review, as they
were either uncontrolled case series (which we have evaluated in a separate systematic review, see
Systematic review of squamous cell skin cancer treatments: observational studies) or they were RCTs which
only included BCCs or non-invasive SCCs such as actinic keratosis or Bowen’s disease.
Therefore, the review has highlighted the lack of evidence from RCTs regarding the effectiveness of
treatments for non-metastatic SCCs and those that are less aggressive than the cases assessed in the
included trial. It is, however, the less aggressive SCCs that are most commonly seen in clinical practice and
for which the evidence base for treatments is currently lacking.
Implications for clinical practice
Owing to the lack of RCTs, coupled with the limitations (including small sample size) in the one included
trial, it was not possible to make specific recommendations for clinical practice from this review.
Implications for research
Invasive SCC is a common NMSC yet its management has not been investigated in the form of rigorous
RCTs to the same extent as BCC or intraepithelial neoplasia. Gaps in the evidence base which may be
usefully investigated by future RCTs are discussed further in our systematic review of observational studies
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of SCCs treatments and in our survey of clinicians, in which specific trial proposals are suggested
(see Treatment uncertainties for high-risk squamous cell skin cancer: a trial proposal). In addition,
a number of general suggestions have arisen from this systematic review regarding future research,
which are summarised below.
l Primary invasive SCCs should be studied separately from other types of NMSCs and non-invasive
tumours.
l Standardised outcome measures would improve consistency across studies and make their findings
easier to compare.
l Outcomes that should be assessed include 5-year recurrence, QoL, safety and tolerability profiles,
cosmetic appearance, and cost implications.
l Tumour prognostic features such as diameter, depth, histology and site should be taken into
consideration when designing trials and analysing the results.
l Studies should be adequately powered and multicentre trials undertaken if accrual rates are likely to
be low.
l The management of the patient with SCC may be multidisciplinary; therefore, collaboration between
specialities should be encouraged.
The management of people at particularly high risk of developing SCC, such as those who are
immunosuppressed or with a predisposing genetic condition, has not been addressed in this review.
It is, however, an important issue and an area worthy of separate review.
Systematic review of squamous cell skin cancer treatments:
observational studies
The following text is adapted from Lansbury et al.536 This is an Open Access article distributed in
accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 3.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially, and license their
derivative works on different terms, provided the original work is properly cited and the use is
non-commercial. See: http://creativecommons.org/licenses/by-nc/3.0/.
Summary
What was already known about this topic?
l Squamous cell skin cancer is the second most common type of skin cancer, with the potential to recur,
metastasise and lead to death.
l Surgical excision is currently the preferred treatment for SCC, but no RCTs have directly compared
different treatment modalities for the types of SCCs seen in routine clinical practice.
What did this study add?
l This systematic review assessed the evidence base for the different treatment modalities and included
evidence from observational studies.
l Accurate comparisons of estimates of treatment effects were not possible from the current evidence
and the significance of apparent differences between treatments should be interpreted cautiously.
l The current evidence base for SCC treatments is extremely limited and there is a need for
well-designed comparative studies to help stratify patients and optimise their clinical management.
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Introduction
In general, the treatment of SCC has not been thoroughly or rigorously studied. In 2010, we published a
Cochrane systematic review of treatment of primary non-metastatic SCC,518 which found only one RCT520
that compared recurrence between groups receiving either adjuvant 13-cis retinoic acid and IFN-α after
initial surgery, or no adjuvant therapy (see Systematic review of squamous cell skin cancer treatments:
randomised controlled trials). The review did not identify any RCTs that assessed the effectiveness of
different interventions used commonly in clinical practice in the UK.518
This current review looked at non-RCT studies that have assessed the effectiveness of common treatment
modalities used in everyday practice for SCC. The aim was to provide an overview of the current evidence
base, to highlight areas in which the evidence base requires strengthening, and to stimulate future
research in the field.
Methods
The systematic review was conducted according to the Meta-analysis Of Observational Studies in Epidemiology
(MOOSE) guidance.537 Details of the protocol for this systematic review are registered on PROSPERO and can
be accessed online.538
Search strategies
We searched the MEDLINE (1948 onwards) and EMBASE (1980 onwards) databases to December 2012 for
relevant studies using search criteria for observational studies based on Scottish Intercollegiate Guideline
Network (SIGN) filters.121 We checked the bibliographies of included studies and recent review articles for
additional articles that were relevant. Owing to the large number of studies and limited accuracy of
translation, only studies published in English were retrieved.
Inclusion and exclusion criteria
We included all studies, other than RCTs, reporting surgical excision, MMS, radiotherapy (external
radiotherapy, brachytherapy and ART), laser irradiation, photodynamic therapy, cryotherapy, curettage and
electrodesiccation, topical treatments or other chemotherapy as treatment of previously untreated invasive
SCC, which was non-metastatic at presentation. Based on our previous Cochrane systematic review, the
main outcomes of interest were recurrence of SCC during follow-up from 1 month to 10 years after
treatment and QoL, with secondary outcomes of initial response to treatment, cosmetic appearance or death
due to disease. We excluded studies for which we were unable to extract data for primary non-metastatic
SCC. These included studies containing data for mixed populations of SCC and BCC, previously treated and
untreated SCCs, or primary and metastatic SCCs. Studies for which separate data were not reported for
different treatment modalities were also excluded. Owing to the large number of studies, studies reporting
outcomes after surgical excision and MMS were only included if there were ≥ 20 eligible participants, unless
they were restricted to a specific anatomical location, such as periorbital or auricular.
Study selection and data extraction
Three review authors (LL, FB-H, JL-B) independently checked the titles and/or abstracts of studies that
potentially met the inclusion criteria. Studies which clearly did not refer to treatment of SCC of the skin
were excluded. The full text was obtained for those studies that potentially fulfilled the inclusion criteria
or for which the scope was unclear. Any disagreements were resolved through discussion between
the authors.
Data were extracted independently by two reviewers (Louise Lansbury and Joanna Browne/Alemayehu
Amberbir) and entered onto a standardised, pre-piloted data extraction form for assessment of study
quality and evidence synthesis. A third author (JL-B, FB-H) resolved any discrepancies.
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Quality of reporting and risk of bias
The relative quality of the reporting of each study was evaluated, using a self-developed tool539 based
on criteria suggested by Albrecht for reporting case series and case reports (see web appendix 3 of the
published paper518).
Case series and open-label studies were scored for the number of reporting quality items present and
arbitrarily rated as being of poor (score 0–3), intermediate (4–7) or good quality (8–10). For those studies
in which pharmaceutical preparations were an integral part of the treatment modality, we also recorded
the declaration of sponsorship by a pharmaceutical manufacturer.
Data analysis
For each study, raw proportions were calculated using the number of events divided by the total number
of people in the study. The variances of the raw proportions were stabilised using the Freeman–Tukey
variant of the arcsine square root transformation.540 Pooled analyses were conducted on the transformed
quantity using a random effect model, to allow for heterogeneity resulting from inherent biases within the
studies. Analyses were conducted using StatsDirect Version 2 (StatsDirect Ltd, Cheshire, UK). We were not
able to directly allow for differences in length of follow-up using time to event as an outcome measure
owing to the lack of such data in the papers. However, when possible, we performed subgroup analysis
for which we compared the outcomes in those studies in which the mean follow-up was given as
< 2 years, between 2 and 5 years and > 5 years.
To examine the effect of removing studies with greatest potential for risk of bias, we conducted a
sensitivity analysis, if possible, by repeating the analysis with data from selected papers meeting at least
three of the following criteria: ≥ 50 SCCs reported; mean follow-up > 3 years; recurrence type specified;
scoring 8–10 on our reporting quality assessment. Adverse events and cosmetic appearance outcomes
were described qualitatively.
Results
The searches identified 3826 publications after removal of duplicates. Of these, 451 were potentially
eligible based on their titles; however, evaluation of the abstracts identified 161 records that were not
relevant to the review. A total of 290 full-text articles were assessed for eligibility, of which 172 were
excluded, mainly owing to lack of separable primary SCC data, leaving 118 that were included in the
review (Figure 26).
There were 106 non-comparative studies and 12 single-case reports, which were included owing to a lack
of more robust study designs for particular interventions. Four studies reported outcomes for more than
one treatment modality. (Full details of the studies, including details of the methodology, types of SCC
included and quality of reporting can be found in web appendix 3 of the published paper.518)
A summary of the risk of bias for the studies is presented in Figure 27. Forty-eight per cent of studies were
evaluated as having collected data retrospectively and 36% prospectively; the remaining studies could not
be evaluated with regard to the design owing to insufficient information in the publications. Overall, 41%
of studies were assessed as being at high or unclear risk of attrition bias because the analyses did not
account for losses to follow-up. Selection of a specific treatment modality on the basis of tumour or
patient characteristics was assessed as presenting a high risk of bias in 54% of the studies, with low risk in
15%. Risk of bias relating to selection could not be assessed in the remaining 31% of included studies
owing to insufficient reporting in the publications.
Overall, we classified 13% of the case series as being of poor reporting quality, 56% as intermediate
quality and 30% as high quality. Of 24 studies in which topical or systemic treatments were reported,
seven (29%) received some form of sponsorship from a pharmaceutical company but did not specifically
declare sponsor involvement in the design, results and analysis of the study.
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Surgical excision
We included 12 studies (1144 patients). Local recurrence during follow-up after surgical excision ranged
from 0% to 15%,541–552 with an estimated overall pooled recurrence of 5.4% (95% CI 2.5 to 9.1;
I2 = 81%) (Figure 28).
Duration of follow-up varied between the studies. One study had a mean follow-up period of < 2 years
(16 months) with local recurrence of 1.8% of surgically excised SCCs of the head and neck region.545 In
those studies with mean follow-up of between 2 and 5 years (736 patients), recurrence ranged from 0%
to 13.0%, with a pooled estimate of recurrence of 5.0% (95% CI 2.3 to 8.3; I2 = 62%).541–543,546–548,550,552
One of the 12 studies had a minimum follow-up period of 5 years and reported no local recurrences of 86
surgically excised SCCs at various sites.544 Three studies reported recurrence of 4.8% for eyelid SCCs,552
10.5% for trunk and extremity SCCs549 and 15.3% for SCCs of the pinna551 (Figure 29), but did not specify
for how long patients were followed.
Records after duplicates
removed
(n = 3826)
Of records screened
(n = 451)
Full-text articles
assessed for eligibility
(n = 290)
Full-text articles excluded
(n = 172)
• Mixed SCC/BCC data, n = 30
• Mixed primary/recurrent/metastatic
   at presentation data, n = 68
• Mixed in situ/invasive SCC data, n = 6
• Mixed treatment modality data, n = 4
• Outcomes of interest not reported, n = 13
• Same patients reported elsewhere, n = 16
• Insufficient information, n = 24
• Mixed cutaneous/non-cutaneous SCC
   data, n = 9
• Non-English, n = 2
Of studies included
(n = 118)
Records excluded
(n = 161)
Records identified
through database searching
(n = 3875)
Additional records identified
through other sources
(n = 169)
FIGURE 26 A PRISMA flow chart of studies.
Low risk of bias
Unclear risk of bias
High risk of bias
0%
Retrospective design
Selection
Incomplete outcome data (attrition bias)
25% 50% 75% 100%
FIGURE 27 Risk-of-bias assessment for included studies.
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Rank 1973542
Studies
Shiffman 1975547
Pless 1976551
Shiu 1980549
Fitzpatrick 1985552
Reifler 1986548
Thomas 1994550
Baker 2001541
Griffiths 2002544
Donaldson 2002543
Nemet 2006546
van der Eerden 2010545
Combined
0.0 0.1 0.2 0.3 0.4
0.014 (0.004 to 0.035)
0.065 (0.008 to 0.214)
0.153 (0.104 to 0.215)
0.105 (0.029 to 0.248)
0.048 (0.001 to 0.238)
0.083 (0.002 to 0.385)
0.130 (0.054 to 0.249)
0.040 (0.018 to 0.074)
0.000 (0.000 to 0.042)
0.000 (0.000 to 0.100)
0.059 (0.016 to 0.144)
0.019 (0.002 to 0.065)
0.054 (0.025 to 0.091)
Proportion (95% CI)
Proportion meta-analysis plot (random effects)
FIGURE 28 Surgical excision: local recurrence.
Combined
Thomas 1994550
Pless 1976551
Shiffman 1975547
0.0 0.1 0.2 0.3
0.065 (0.008 to 0.214)
0.153 (0.104 to 0.215)
0.130 (0.054 to 0.249)
0.141 (0.102 to 0.185)
Proportion (95% CI)
Proportion meta-analysis plot (random effects)
FIGURE 29 Surgical excision: local recurrence – ear location.
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The SCCs located in the ear region were associated with highest recurrence rates. Three studies (n = 261)
in which SCCs of the pinna were surgically excised gave a pooled average local recurrence of 14.1%
(95% CI 10.2 to 18.5; I2 = 0%),547,550,551 compared with a significantly lower pooled average of 3.2%
(95% CI 1.5 to 5.5; I2 = 57%) for the studies (n = 916) in which SCCs at other sites were included (Figures 30
and 31).541–546,548,549,552 A non-significant tendency for increased local recurrence with increasing SCC diameter
was noted in one series, with local recurrences in 12.2% (95% CI 4.6% to 24.7%) of the 49 lesions
< 10mm in diameter, 14.3% (95% CI 7.8% to 23.2%) of the 91 lesions 10–30mm in diameter, 21.7%
(95% CI 7.4% to 43.7%) of 23 lesions 30–40mm in diameter, and 42.8% (95% CI 9.9% to 81.6%) of the
seven tumours > 40mm in diameter.551
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Reifler 1986548
Baker 2001541
Griffiths 2002544
Donaldson 2002543
Nemet 2006546
van der Eerden 2010545
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0.0 0.1 0.2 0.3 0.4
0.014 (0.004 to 0.035)
0.105 (0.029 to 0.248)
0.048 (0.001 to 0.238)
0.083 (0.002 to 0.385)
0.040 (0.018 to 0.074)
0.000 (0.000 to 0.100)
0.000 (0.000 to 0.042)
0.059 (0.016 to 0.144)
0.019 (0.002 to 0.065)
0.032 (0.015 to 0.055)
Proportion (95% CI)
Proportion meta-analysis plot (random effects)
FIGURE 30 Surgical excision: local recurrence – non-ear location.
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Baker 2001541
Donaldson 2002543
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van der Eerden 2010545
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0.0 0.1 0.2 0.3
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0.0093 (0.0002 to 0.0505)
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0.0000 (0.0000 to 0.1000)
0.0000 (0.0000 to 0.2646)
0.0926 (0.0308 to 0.2030)
0.0515 (0.0250 to 0.0928)
0.0441 (0.0246 to 0.0688)
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Proportion meta-analysis plot (random effects)
FIGURE 31 Surgical excision: regional recurrence.
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Sensitivity analysis of the four papers meeting our criteria for studies at lowest risk of bias had no
significant effect on local recurrence (4.2%, 95% CI 0.6% to 10.8%; I2 = 81.4%).544–546,550
Recurrence in regional lymph nodes after surgical excision of SCC was reported in eight series (comprising
786 patients), ranging from 0% to 9.7%,541,543,545,547,548,550,551,553 with pooled average recurrence of 4.4%
(95% CI 2.4 to 6.9; I2 = 50%) (see Figure 31). Sensitivity analysis in which only the three papers considered
at lowest risk of bias were included had no significant effect on regional recurrence (4.6%, 95% CI 1.3%
to 10.0%; I2 = 72%).545,550,553
One study (108 patients)545 had a mean duration of follow-up of < 2 years, with 0.1% recurrence (95% CI
0% to 5.1%). In four studies,541,543,548,553 specified mean duration of follow-up was between 2 and 5 years
with pooled average recurrence of 3.6% (95% CI 1.9% to 5.9%; I2 = 11%). None of the studies had
mean follow-up of > 5 years and in three papers follow-up duration was either not specified or given as a
broad range.547,550,551
The pooled average regional recurrence in those series in which only SCCs located around the ear were
treated was 7.7% (95% CI 4.8% to 11.2%; I2 = 0%),547,550,551 which was substantially greater than the
pooled average regional recurrence of 2.9% (95% CI 1.4% to 5.0%; I2 = 27%) for the five remaining
studies which included other head and neck locations541,543,545,548,553 (Figures 32 and 33).
We found two studies that reported distant metastases after surgical excision. Of 211 patients with SCCs
at various sites who were followed up for at least a year, only one developed distant metastasis.554 There
were no distant metastases in any of 35 patients with periocular SCC during a mean follow-up period of
31.1 months.543
In four articles (comprising 146 patients), recurrence was reported but not defined as being local, regional
or distant. Two of these studies had mean follow-up periods > 5 years, with pooled average recurrence of
5.4% (95% CI 0.7% to 27.6%).555,556 There were no reported recurrences in the study in which mean
follow-up was < 5 years.557
Combined
Thomas 1994550
Pless 1976551
Shiffman 1975547
0.0 0.1 0.2 0.3
0.10 (0.02 to 0.26)
0.06 (0.03 to 0.11)
0.09 (0.03 to 0.20)
0.08 (0.05 to 0.11)
Proportion (95% CI)
Proportion meta-analysis plot (random effects)
FIGURE 32 Surgical excision: regional recurrence – ear location.
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The fourth study included 13 patients with stage I or II SCC of the external ear, with a relatively high
recurrence of 61.5% (95% CI 31.6% to 86.1%) during follow-up which ranged from 6 months to
20 years.558
From analysis of eight studies (485 patients) with primary SCC, deaths attributable to disease ranged
from 0% to 8.1% during follow-up, with a pooled average of 4.1% (95% CI 1.7% to 7.6%;
I2 = 58%)541,543,544,547–550,556 (Figure 34).
Combined
van der Eerder 2010545
Mourouzis 2009553
Baker 2001541
0.0 0.1 0.2 0.3
0.0284 (0.0093 to 0.0650)
Donaldson 2002543 0.0000 (0.0000 to 0.1000)
Reifler 1986548 0.0000 (0.0000 to 0.2646)
0.0515 (0.0250 to 0.0928)
0.0093 (0.0002 to 0.0505)
0.0292 (0.0139 to 0.0499)
Proportion (95% CI)
Proportion meta-analysis plot (random effects)
FIGURE 33 Surgical excision: regional recurrence – non-ear location.
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Griffiths 2002544
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Shiu 1980549
0.0 0.1 0.2 0.3
0.0455 (0.0056 to 0.1547)
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0.0000 (0.0000 to 0.2646)
0.0000 (0.0000 to 0.1000)
0.0814 (0.0334 to 0.1605)
0.0414 (0.0169 to 0.0762)
Proportion (95% CI)
Proportion meta-analysis plot (random effects)
FIGURE 34 Surgical excision: deaths from disease.
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Three studies in which the follow-up period was specified as between 2 and 5 years541,543,548 had a
significantly lower pooled average of 0.8% (95% CI 0% to 2.5%; I2 = 0%) than the two studies with
follow-up of > 5 years from which the pooled average percentage of patients dying from their disease was
8.6% (95% CI 4.7% to 13.6%).544,556 In three papers, duration of follow-up was not specified or was
given as a range only.547,549,550 No deaths were reported in either of the two included studies in which SCCs
of the eyelid were surgically excised.543,548
Incompleteness of surgical excision was reported in 11 studies (comprising 2343 excisions).
Overall, the pooled average estimate of incomplete excisions was 8.8% (95% CI 5.3% to 13.0%;
I2 = 89%)541,544,546,550,553,555,559–563 (see Appendix 6 and Figure 35). Definitions of incomplete excision within
the studies were not consistent.
These were based on the presence of tumour cells at the surgical margin,553,559,561,562 the presence of
residual tumour at or within 1 mm of the lateral or deep margins of the excised specimen,555 tumour
within one microscopic high-power field (0.5 mm)560 and the presence of tumour at or ‘close to’ the
margin of the resected specimen.563 There was variation in the excision margins employed. In one
prospective study, margins of 2 mm to > 10 mm were used,561 with 6.2% of tumours being incompletely
excised (95% CI 4.2% to 8.8%). In a further prospective series in which none of the SCCs was
incompletely excised, excision margins were based on the clinical diagnosis and surgeon’s preference.560
The other studies assessing incomplete excision were retrospective reviews and in those in which the
excision margin was specified, margins between 3 mm and 6 mm were used.546,553,555,559,562 The highest
percentage of incompletely excised tumours were observed after excision of periorbital lesions with a
5-mm margin, with 25% being incompletely excised (95% CI 15.3% to 37.0%).546
None of the included studies reported SCC specific QoL, cosmetic appearance or adverse event data.
Thomas 1994550
Thomas 2003560
Ang 2004555
Bogdanov-Berezovsky 2005562
Baker 2001541
Griffiths 2002544
Nemet 2006546
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0.04 (0.01 to 0.11)
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FIGURE 35 Surgical excision: incomplete excision.
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Summary: surgical excision
l Twelve studies, mostly retrospective case series of limited quality and with follow-up periods which
varied between studies.
l Local recurrence varied owing to different time points when assessed, with average recurrence of 5.4%
(95% CI 2.5% to 9.1%; 12 studies, n = 1144).
l Regional recurrence average estimate 4.4% (95% CI 2.4% to 6.9%; eight studies, n = 786).
l Ear location significantly associated with local and regional recurrence.
l Unspecified recurrence average 5.4% (95% CI 0.7% to 27.6%; two studies, n = 113).
l Death from disease average 4.1% (95% CI 1.7% to 7.6%; eight studies, n = 485).
l Increased proportion of deaths attributable to disease in studies with follow-up > 5 years compared
with follow-up between 2 and 5 years 8.6% (95% CI 4.7% to 13.6%; two studies, n = 149) versus
0.8% (95% CI 0.1% to 2.5%; three studies, n = 223), respectively.
l Incomplete excision average 8.8% (95% CI 5.4% to 13.0%; 11 studies, n = 2343).
Mohs micrographic surgery
Sixteen studies reported relevant outcomes after MMS.545,558,564–577 In a seminal series of papers, Mohs
reported 5-year cure rates for previously untreated SCCs of 95.7% for SCC of the trunk and extremities;578
96.6% for the ear;579 97.8% for facial, scalp and neck SCCs;578 98.5% for eyelid SCCs;580 and 98.8% for
SCCs of the nose.578 These rates translated to a pooled 5-year cure rate 97.4% for the 2133 SCCs at all
sites (95% CI 96.2% to 98.3%; I2 = 48%).
Ten studies reported local recurrence,545,564–572 ranging from 0% (95% CI 0% to 36.9%) in one small study
including eight periorbital SCCs,564 up to 5.7% (95% CI 1.9% to 12.9%) in a study of auricular SCCs.571
For the 10 studies (comprising 1572 participants), the pooled average local recurrence was 3.0% (95% CI
2.2% to 3.9%; I2 = 0%) (see Appendix 7 and Figure 36). Sensitivity analysis, including only the six studies
meeting the pre-specified criteria, had no significant impact on local recurrence (2.7%, 95% CI 1.9% to
3.7%; I2 = 0%).545,565,567–569,572
van der Eerden 2010545
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FIGURE 36 Mohs micrographic surgery: local recurrence.
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Recurrence in the one study with specified mean follow-up of < 2 years570 was 3.5% (95% CI 1.3% to
7.5%), which did not differ significantly from the average recurrence of 2.8% (95% CI 2.0% to 3.9%;
I2 = 0%) in seven studies with mean follow-up of between 2 and 5 years,545,564–567,569,571 and 3.1% (95% CI
1.4% to 5.4%) in the two studies with mean follow-up of > 5 years.568,572
Six studies reported recurrence in the regional lymph nodes after treatment with MMS.545,564,565,567,569,573
On pooled analysis (comprising 1162 patients) the average regional recurrence was 4.2% (95% CI 2.3%
to 6.6%; I2 = 56%) (Figure 37). There was no significant impact on regional recurrence in the sensitivity
analysis, which included only four studies meeting the criteria,545,565,567,569 with average recurrence of 3.2%
(95% CI 1.9% to 5.0%, I2 = 29%).
Specified mean follow-up was between 2 and 5 years in five studies,545,564,565,567,569 with pooled regional
recurrence of 3.4% (95% CI 1.8% to 5.3%; I2 = 34%). None of the studies had mean follow-up of
> 5 years.
One study reported no distant metastases during at least 5 years of follow-up in 229 patients treated with
MMS.568 In a case series of 87 auricular SCCs, no distant metastases were reported during a mean
follow-up period of 34.6 months.571 One smaller series of 48 SCCs treated by MMS observed one patient
with distant metastasis during a mean follow-up of 3.4 years,567 and a further series including eight
patients with periocular SCC also noted one patient with metastases to the lung;564 however, the authors
presumed that this patient had subclinical spread of tumour prior to treatment with MMS as there was no
evidence of local recurrence.
Five studies (766 patients) did not define recurrence as being local, regional or distant558,574–577 with a
pooled average unspecified recurrence of 4.7% (95% CI 0.7% to 11.7%; I2 = 81%) (Figure 38).
The highest proportion of unspecified recurrences was seen in a small series of 16 external ear SCCs
during follow-up of between 6 months and 20 years, in which 31.2% of tumours recurred (95% CI
11.7% to 58.7%).558
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FIGURE 37 Mohs micrographic surgery: regional recurrence.
SQUAMOUS CELL SKIN CANCER WORK PROGRAMME
NIHR Journals Library www.journalslibrary.nihr.ac.uk
204
Combined
Skaria 2010576
Thomas 2007577
Yoon 1992558
Tomsick 1984574
Mohs 1976575
0.0 0.2 0.4 0.6 0.8
0.0081 (0.0026 to 0.0189)
0.0000 (0.0000 to 0.2180)
0.3125 (0.1102 to 0.5866)
0.0455 (0.0095 to 0.1271)
0.0185 (0.0005 to 0.0989)
0.0470 (0.0077 to 0.1173)
Proportion (95% CI)
Proportion meta-analysis plot (random effects)
FIGURE 38 Mohs micrographic surgery: unspecified recurrence.
Three studies (735 patients) specified mean duration of follow-up as being between 2 and 5 years.575–577
For these studies, the average unspecified recurrence was 2.2% (95% CI 0.3% to 5.4%; I2 = 61%).
The remaining studies558,574 did not specify the mean duration of follow-up.
Four studies with mean follow-up of between 2 and 5 years reported death attributable to SCC,564,565,569,571
with an average of 1.1% (95% CI 0.2% to 2.6%; I2 = 49%) of the 941 eligible patients dying from
disease on pooled analysis (Figure 39). One of the included studies reported a relatively high proportion
of deaths compared with the other studies.564 It was a small series of eight patients with periocular SCCs,
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FIGURE 39 Mohs micrographic surgery: deaths attributable to disease.
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one of whom developed regional metastases and lung metastases without evidence of local recurrence,
indicating that the tumour had spread subclinically prior to treatment.
None of the included studies reported separate SCC data for QoL, cosmetic outcomes or adverse events.
Summary: Mohs micrographic surgery
l Sixteen case series, prospective and retrospective.
l Local recurrence average 3.0% (95% CI 2.2% to 3.9%; 10 studies, n = 1572).
l Regional recurrence average 4.2% (95% CI 2.3% to 6.6%; six studies, n = 1162).
l Unspecified recurrence average 4.7% (95% CI 0.7% to 11.7%; five studies, n = 766).
l Death from disease average 1.1% (95% CI 0.2% to 2.6%; four studies, n = 941).
External radiotherapy
We found 14, mostly retrospective, studies in which a total of 1018 primary SCCs were treated with
external radiotherapy.542,547,554,581–591 Seven studies (comprising 761 patients) reported local recurrence
after external radiotherapy, with pooled average local recurrence of 6.4% (95% CI 3.0% to 11.0%;
I2 = 76%)542,547,581,582,584,585,591 (see Appendix 8 and Figure 40). Three studies were included in the sensitivity
analysis,582,585,591 with no significant effect on local recurrence (7.3%, 95% CI 2.1% to 15.4%; I2 = 87%).
From the four studies for which the mean follow-up period was between 2 and 5 years,542,582,585,591 the pooled
average recurrence was 6.1% (95% CI 2.2% to 11.7%; I2= 85%). None of the studies had mean follow-up of
> 5 years and in three studies duration of follow-up was not specified or was given as a broad range.547,581,584
In one study, location in the ear and scalp region was found to be significantly associated with relapse of
tumour compared with other sites (p = 0.025).591 Age and tumour size were also significantly correlated
with risk of relapse in this study (p = 0.012 and p < 0.0001, respectively), with a trend towards better
outcome with well-differentiated tumours, although statistical significance was not reached (p = 0.1).
Two studies (with 155 patients in total) assessed only nasal SCCs, with a pooled average local recurrence
of 5.6% (95% CI 2.6% to 9.7%).581,585 In a further two small studies (19 patients), which included only
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FIGURE 40 External radiotherapy: local recurrence.
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SCCs of the pinna, the pooled average local recurrence was 20.3% (95% CI 0.0% to 64.6%),547,584
although the wide CI suggests this is not significantly different from recurrence of nasal SCCs.
Regional lymph node failure was also reported in three studies (comprising 272 patients in total),547,585,591
giving an average regional recurrence of 2.6% on pooled analysis (95% CI 0.04% to 8.9%; I2 = 70%)
(Figure 41). In both larger studies,585,591 which included patients with SCCs of the nose and at various sites,
respectively, the mean duration of follow-up was between 2 and 5 years. In the third study, there were
only two eligible patients with SCC of the pinna, one of whom developed metastasis.547 Excluding this
study from the analysis had no impact on the outcome.
One study reported locoregional recurrence after either local radiotherapy alone, or after local radiotherapy
plus radiotherapy to first echelon lymph nodes.586 Overall recurrence in the 37 SCCs treated with local
radiotherapy alone was 30.0% (95% CI 15.9% to 47.0%), ranging from 14.3% (95% CI 0.3% to
57.9%), for the seven tumours classified as T2, to 29.2% (95% CI 12.6% to 51.1%) of the 24 T3
tumours, up to 50% (95% CI 11.8% to 88.2%) for the six T4 tumours. However, with wide overlapping
CIs, statistical significance cannot be inferred from these differences. For the five T4 tumours that were
treated with local radiotherapy plus nodal radiotherapy, there was one recurrence (20%, 95% CI 0.5%
to 71.6%).
Recurrence was not defined as local, regional or distant in a further six studies.554,583,587–590 Pooled data
from the 220 treated SCCs from the studies gave an average recurrence of 4.8% (95% CI 0.6% to
12.8%; I2 = 70%) (Figure 42).
Two of the studies583,590 had a mean duration of follow-up of < 2 years with pooled recurrence of 27.2%
(95% CI 2.0% to 89%). However, the number of patients was very small (n = 5) and, in one of the
studies,590 only T4 tumours were treated with recurrence in two out of three patients. Average recurrence
in the two studies with specified mean duration of follow-up of between 2 and 5 years was 6.1%
(44 patients, 95% CI 0% to 22.6%).587,589 There were no studies in which the mean follow-up period was
> 5 years, with unspecified mean follow-up duration in the remaining two studies.554,588
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FIGURE 41 External radiotherapy: regional recurrence.
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We found five studies including 191 patients that reported deaths as a result of SCC,547,585,588–590 with
an average of 9.1% of patients dying from their disease on pooled analysis (95% CI 1.4% to 22.8%;
I2 = 79%)23,67,70–72 (Figure 43). The greatest proportion of deaths was observed in a study of advanced T4
tumours in which two of three patients with eligible SCCs died (66%, 95% CI 9.4% to 99.1%)590 during a
mean follow-up period of 14 months. For studies with mean duration of follow-up between 2 and 5 years,
the average recurrence was 4.8% (119 patients, 95% CI 1.6% to 9.8%).585,589 None of the studies had
mean duration of follow-up > 5 years.
The SCC-specific data for cosmetic appearance and adverse events were not available from any of the
included studies.
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FIGURE 42 External radiotherapy: unspecified recurrence.
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FIGURE 43 External radiotherapy: deaths from disease.
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Summary: external radiotherapy
l One prospective and 13 retrospective series.
l Variation between studies for radiation source and length of follow-up.
l Local recurrence average 6.4% (95% CI 3.0 to 11.0, 7 studies; n = 761).
l Regional recurrence average 2.6% (95% CI 0.04 to 8.9, 3 studies; n = 272).
l Unspecified recurrence average 4.8% (95% CI 0.6 to 12.8, 6 studies; n = 220).
l Death from disease average 9.1% (95% CI 1.4 to 22.8, 5 studies; n = 191).
Brachytherapy
Six studies (comprising 88 SCCs) reported recurrence after brachytherapy592–597 (see Appendix 9 and
Figure 44), giving a pooled average local recurrence of 5.2% (95% CI 1.6% to 10.5%; I2 = 0%). Of these,
four were prospective reports (35 SCCs)592,594,595,597 and two (53 SCCs) were retrospective,593,596 with varying
follow-up periods from an average of 9.6 months595 up to a median of 55 months.593
Four studies had no recurrences during follow-up.592–595 In the largest study, a retrospective review in which
48 SCCs at various sites were treated with a superficial radon mould, there were two local recurrences of
hand and scalp SCCs at 10 and 6 months, respectively.596 The other reported SCC recurrence occurred
23 months after high-dose rate brachytherapy with a 192Ir surface mould and was a 4-cm tumour located
on the frontal area.597 No patients in this study developed regional or distant metastases after treatment.
One study reported that 4 out of 48 (8.3%) SCCs treated with a radon mould persisted after initial
treatment and required treatment by other methods to ablate the lesions.596 The study authors attributed
their high failure rate to the inclusion of tumours with a high volume or, when the thickness was > 4 mm,
to inappropriately treating with brachytherapy.
None of the included studies reported on deaths attributable to disease. Furthermore, SCC-specific data
for cosmetic appearance and adverse events were not available from any of the included studies.
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FIGURE 44 Brachytherapy: regional recurrence.
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Summary: brachytherapy
l Four prospective, two retrospective studies.
l Variable methods of application and radiation and generally short follow-up periods.
l Generally small numbers of patients.
l Local recurrence average 5.2% (95% CI 1.6% to 10.5%; six studies, n = 88).
l No regional or distant metastases or deaths attributable to disease reported.
Adjuvant radiotherapy
We included nine studies in which ART was used with surgery to treat previously untreated SCCs which
were non-metastatic at presentation. (See Appendix 10 for details of these studies and pooled
outcome data.)
The ART was administered for perineural invasion in five retrospective studies (comprising 22 patients).598–602
In one of these studies,600 local recurrence occurred in two out of six patients with asymptomatic perineural
invasion in nerve branches of 0.4 mm diameter. All excised SCCs had clear surgical margins of at least
3 mm. One of these patients also had regional metastasis and the other had distant metastasis after
treatment. Metastasis to the skull 1 year after treatment was reported in one patient with symptomatic
perineural invasion affecting the supraorbital nerve in a further series.599 In the other three studies, two of
which included patients with asymptomatic perineural invasion in unnamed nerves598,601 and one in which
there was involvement of named cranial nerves,602 there were no reports of recurrence following treatment
during follow-up ranging from 10.4 months to 104.8 months.
Four studies (47 patients) reported outcomes after ART for SCCs other than those with perineural invasion.
These included patients with pinna SCCs,547 trunk and extremity SCCs603,604 and those with aggressive
SCCs post cardiothoracic transplant.605 The basis on which patients were selected to receive ART as
opposed to surgical monotherapy was not clearly identified in any of the studies. Three of the included
studies were retrospective547,604,605 and the other was a prospective assessment of ART to draining lymph
nodes in a group of patients with trunk and extremity SCCs (50% of which developed in an area of
erythema ab igne).603 ART was administered to the draining regional lymph nodes in both included studies
of trunk and extremity SCC.603,604 The irradiation field was not specified in the other studies.547,605 Three
out of the four studies reported recurrence after treatment during follow-up ranging from < 1 year to
> 3 years. Three patients out of 26 (12%) developed local recurrence 6–12 months after treatment in the
included prospective study, with regional recurrence in one patient. No distant metastases were reported
during follow-up of up to 12 months.603 Local recurrence was also reported in two out of six patients who
developed SCC after cardiothoracic transplantation, one of whom also developed regional recurrence.
A further patient in this series also had a ‘systemic’ relapse despite local control of their SCC.605
One study reported two deaths (of four eligible patients) attributable to SCC at 6 and 11 months post
treatment for perineural invasion involving named cranial nerves. Both patients had intracranial disease
extending through a peripheral foramen but had refused an intracranial operation.602 No deaths
attributable to SCC after ART treatment for perineural invasion were reported in any of the remaining
three studies (16 patients).598,600,601
Three studies (comprising 21 patients) addressing ART of other SCCs had data on patient deaths, with one
reporting the death of three patients out of six who had post cardiothoracic transplant SCCs between
8 months and 54 months after diagnosis.605 No deaths were reported in the other studies,547,604 which
included patients with trunk and extremity SCCs, and those with SCC of the pinna (pooled data are
presented in Appendix 10).
In one study, initial failure of wide local excision and ART to control disease locally was reported in one
patient (out of six),605 who died 15 months after treatment.
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Mild erythema, dry and moist desquamation and alopecia of hair-bearing areas in the irradiated field after
ART were the most commonly reported adverse events in included studies.598,599,603 Single adverse events
recorded were wound infection and serous otitis media,598 self-limiting mucositis, radiation dermatitis and
residual mild xerostomia,601 and reactive lymphoedema of the leg.603
Summary: adjuvant radiotherapy
Adjuvant radiotherapy for perineural invasion: Five small retrospective studies:
l Local recurrence average 18.2% (95% CI 3.8% to 39.8%, five studies;598–602 n = 22).
l Regional recurrence average 8.3% (95% CI 1.1% to 21.4%, five studies;598–602 n = 22).
l Distant metastasis average 11.5% (95% CI 2.4% to 26.1%, five studies;598–602 n = 22).
l Death from disease average 11.1% (95% CI 0.4% to 33.1%, four studies;598,600–602 n = 20).
Adjuvant radiotherapy for other SCCs: One prospective,603 three retrospective small studies:547,604,605
l Local recurrence average 11.1% (95% CI 2.4% to 25.0%, four studies;547,603–605 n = 47).
l Regional recurrence average 8.5% (95% CI 2.5% to 17.6%, four studies;547,603–605 n = 47).
l Distant metastasis average 3.2% (95% CI 0.1% to 10.4%, four studies;547,603–605 n = 47).
l Death from disease average 13.9% (95% CI 0.04% to 50.2%, three studies;547,604,605 n = 21).
Curettage and electrodesiccation
Details of the included studies are shown in Appendix 11. Only one small retrospective study of 15
patients with SCC of the pinna described local and regional recurrence separately after treatment by
curettage and electrodesiccation.547 Of the 15 patients included, three had local recurrence (20%), of
whom one (7%) developed regional disease and two died as a result of their disease.
Seven studies (comprising 1131 patients) that included SCCs from various sites reported on recurrence
after curettage and electrodesiccation, but did not specify the nature of the recurrence.554,557,587,606–609 On
pooled analysis, average recurrence was 1.7% (95% CI 0.6% to 3.4%; I2 = 59%) (Figure 45). We did not
perform a sensitivity analysis as none of the studies met the criteria for this.
For the two studies557,609 with specified mean follow-up periods of between 2 and 5 years, the pooled
recurrence was 4.5% (109 patients, 95% CI 1.4% to 9.0%). Only one study607 had a mean follow-up of
> 5 years, with recurrence in 1 out of 29 patients (3.4%, 95% CI 0% to 17.8%). The remaining studies
did not specify mean duration of follow-up.
Most of the treated SCCs in these series were small, with a total of 91% having a diameter of < 2 cm in
the studies in which data about diameter were provided.554,587,606,609 Increased lesion size as a significant
prognostic feature was observed in one study and recurrence in the 17 SCCs > 2 cm was 11.8% (95% CI
1.4% to 36.4%) compared with 0.4% (95% CI 0.0% to 2.1%) in the 264 SCCs < 2 cm.587 One study
separated results according to the number of treatment cycles used with no recurrences after either two or
three cycles.606 Two studies specified the number of cycles of electrodesiccation as either double607 or
triple,608 but this information was not reported for the remaining studies.
Cosmetic outcome was reported in just one of the included studies (41 patients)608 and rated as ‘good’ in
29% of SCCs, ‘satisfactory’ in 54% or ‘poor’ in 17%, although no definition of each of these terms was
provided and it was unclear how soon after treatment the assessment of cosmesis was made.
None of the included studies reported adverse event data.
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Summary: curettage and electrodesiccation
l Eight retrospective series of variable follow-up periods.
l Treated SCCs mostly < 2 cm diameter.
l Unspecified recurrence average 1.7% (95% CI 0.5% to 3.4%; seven studies, n = 1131).
l A total of 20% recurrence after curettage and electrodesiccation of pinna SCC (one study, n = 20).
l Lesion size of > 2 cm shows significantly greater average recurrence than those sized < 2 cm: 11.8%
(95% CI 1.4% to 36.4%, 17 SCCs) versus 0.4% (95% CI 0.0% to 2.1%; 264 SCCs, one study).
Cryotherapy
There were eight studies (comprising 273 patients) that described recurrence after cryotherapy.610–617 Only
one of these reported a case of recurrence after cryotherapy,617 from a study population of 34 patients
with SCCs at any site who were treated with a double freeze–thaw cycle using liquid nitrogen. Data from
the 273 patients in the eight studies gave a pooled average recurrence of 0.8% (95% CI 0.1% to 2.2%;
I2 = 0%) (Figure 46). (See Appendix 12 for details of prognostic features of the SCCs that were included.)
Sensitivity analysis was not conducted as only one study met our pre-specified criteria,616 with no reported
recurrences in 53 patients (0% recurrence, 95% CI 0% to 6.7%).
In five studies,610,611,613,615,616 the mean duration of follow-up was between 2 and 5 years, with pooled
average recurrence of 0.4% (221 patients) (95% CI 0% to 1.7%; I2 = 0%). None had mean follow-up of
> 5 years and for three studies,612,614,617 follow-up was given as a range only.
An overall cure rate of 97% was reported after either a single or double freeze–thaw cycle with liquid
nitrogen in a retrospective series of 563 SCCs at any site that were treated over a 23-year period.618 The
authors did not define ‘cure’, so this rate may include lesions that failed to respond to the initial treatment
in addition to those which recurred. The duration of follow-up was not specified.
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FIGURE 45 Curettage and electrodesiccation: unspecified recurrence. a, triple cycle of curettage and
electrodesiccation; and b, double cycle of curettage and electrodesiccation.
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Failure to respond to initial treatment was reported in one patient out of 34 (3%) in one prospective
series.617 A double freeze–thaw cycle was used to treat the original SCC, a 5-mm lesion on the scalp,
which showed little clinical response despite a second course of cryotherapy 2 months after the
initial treatment.
None of the studies in which cosmetic appearance and adverse events were reported separated results
obtained for SCCs and BCCs treated by cryotherapy, but presented results for NMSCs as a whole.
Summary: cryotherapy
l Six prospective and three retrospective series with variable follow-up periods.
l Mostly < 2 cm diameter, low-risk lesions.
l Recurrence average 0.8% (95% CI 0.1% to 2.2%; eight studies, n = 273).
Photodynamic therapy
There were 14 small prospective studies (comprising 297 patients) which evaluated the response of SCCs
to photodynamic therapy619–632 (see Appendix 13). Three studies separated SCCs according to level or
depth of invasion619,622,625 and one was a non-randomised two-arm comparison of topical photodynamic
therapy either with or without a 5% glycolic acid penetration enhancer.624 On pooled analysis, an average
of 72.0% of treated lesions appeared to respond completely to treatment (95% CI 61.5% to 81.4%;
I2 = 71%) (Figure 47). Five studies specified that histological assessment of at least some of the treated
areas was done to confirm apparent clinical response.620,622,629,631,632
In eight of the included studies, SCCs that had apparently completely responded to photodynamic therapy
initially were observed for recurrence.621–623,625,629–632 Pooled recurrence data from these studies (119 SCCs)
0.0 0.2 0.4 0.6 0.8
Proportion (95% CI)
Proportion meta-analysis plot (random effects)
Peikert 2011615
Lindemalm-Lundstam 2009616
Kuflik 2004610
Kuflik 1986612
Holt 1988617
Nordin 2002614
Fontana 1975613
Fraunfelder 1980611
Combined
0.0000 (0.0000 to 0.4096)
0.0000 (0.0000 to 0.2471)
0.0294 (0.0007 to 0.1533)
0.0000 (0.0000 to 0.5218)
0.0000 (0.0000 to 0.1611)
0.0000 (0.0000 to 0.0272)
0.0000 (0.0000 to 0.0672)
0.0000 (0.0000 to 0.4593)
0.0079 (0.0009 to 0.0216)
FIGURE 46 Cryotherapy: unspecified recurrence.
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gave an odds of recurrence of 26.4% (95% CI 12.3% to 43.7%; I2 = 72%) (Figure 48). The results are
summarised in Appendix 13. Mean duration of follow-up ranged from 6 months (at which time the trial
was abandoned owing to recurrence in more than 50% of lesions)629 to 38 months.621
One study evaluated cosmetic appearance on a scale of 1–4 (excellent to poor) at two time points (3 months
and 24 months) after treatment,625 with high agreement between patient and investigator scores for both.
At 3 months, 4% of 46 microinvasive- (Clark level II) and invasive-treated (Clark level III/IV) SCCs were assessed
as having ‘excellent’ cosmetic appearance, with 48% ‘good’, 44% ‘fair’ and 4% ‘poor’. By 24 months, of 31
assessable treated lesions, 6% were rated as being of ‘excellent’ cosmetic appearance, 36% ‘good’, 48% ‘fair’
and 10% ‘poor’. Tumour thickness, depth of dermal penetration and the degree of cell atypia were found by
the authors to be univariate predictors of outcome (Kruskal–Wallis test; p < 0.01). One smaller study also
evaluated cosmetic appearance on a scale of 1–4 (very good to poor), with five treated lesions (55.6%, nine
patients) being assessed as having very good appearance, three (33%) as good and one (11%) as fair.632 None
was deemed have poor appearance in this study. Two further studies described ‘very satisfactory cosmetic
results’624 or ‘very good’ with no scar formation and only transient residual hypo- or hyperpigmentation.621
Separate SCC data for adverse events were not available from the included studies.
Combined
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FIGURE 47 Photodynamic therapy: apparent complete response. a, elevated; b, early invasive; c, nodular;
d, superficial; e, no glycolic acid; f, plus glycolic acid; g, invasive; and h, microinvasive.
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Summary: photodynamic therapy
l Fourteen small prospective case series.
l Histological confirmation of apparent initial clinical response sought in 5 out of 14 studies.
l Follow-up for recurrence in 8 out of 14 studies.
l Apparent initial complete response average 72.0% (95% CI 61.5% to 81.4%; 14 studies, n = 297).
l Recurrence after apparent initial complete response average 26.4% (95% CI 12.3% to 43.7%;
eight studies, n = 119).
Treatments with less robust data
Laser therapy
One retrospective study examined the treatment of 86 facial SCCs (excluding eyelid carcinomas) with
neodymium laser irradiation at a total dose ranging from 118 J to 3520 J.633 Patients were followed for a
mean follow-up period of 8.2 years (range 5–11 years). Out of a total of 3275 patients (all NMSCs) treated
by neodymium laser during the study inclusion period, 438 (13.4%) were not followed up during the first
5 years. Overall, there were four recurrences in the remaining 86 SCC patients (4.7%). Of the 48 tumours
< 1 cm in diameter, one recurred (2.1%, 95% CI 0.05% to 11.1%) compared with 6.4% of the 31
tumours sized between 1 and 2 cm in diameter (95% CI 0.8% to 21.4%), and 14.2% (95% CI 0.4% to
57.9%) for the seven SCCs > 2 cm in diameter. However, with wide and overlapping CIs, these differences
were not statistically significant.
Death from disease was not reported in this study.
One year post treatment, 65% of treated areas was assessed as having ‘good’ cosmetic appearance
(lesion not visible) and 35% as ‘acceptable’ (slightly visible scarring, redness or depigmentation) by a clinician.
By year 3, 74% of areas were graded as having good appearance and the remainder were acceptable.
Study Proportion (95% CI)
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FIGURE 48 Recurrence after apparent complete response of SCCs following photodynamic therapy. a, ‘Superficial’
SCCs; b, ‘nodular’ SCCs; c, ‘microinvasive’ SCCs; and d, ‘invasive’ SCCs.
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Most of the observed effects in this study occurred in the first few days post radiation, most commonly
reactive hyperaemia, oedema and slight soreness which were mild in severity and transient. No systemic
adverse events were noted.
Topical imiquimod
We found nine papers reporting the use of topical imiquimod to treat SCCs eligible for this review. There
was one prospective case series that included three patients with four SCCs,634 one retrospective case
series in which there was one eligible patient with SCC635 and the remainder were case reports of one or
two patients.636–642
Outcomes after treatment for these studies are summarised in Table 54.
Post-treatment complete response was observed in all patients in eight of the studies (comprising
12 patients),634–637,639–642 with histological confirmation of clearance in all but one study.635 One case report
of topical imiquimod use observed no response in one of three foot and lower leg SCCs in the same
patient.638 All the studies apart from one640 followed patients for recurrence for varying periods ranging
from 6 months to 4 years, with no reported recurrences. None of the studies reported on deaths
attributable to disease.
Skin irritation was commonly reported,634–637,640,641 with chemical conjunctivitis reported in one patient with
periocular SCC.635 No systemic adverse events were reported.
5-Fluorouracil
We found four studies in which single-agent 5-FU was used to treat eligible SCCs, two of which related to
intralesional treatment643,644 and two to topical administration of 5-FU645,646 (Table 55).
There was one prospective multicentre pilot study (23 patients) which evaluated intratumoral 5-FU, with
histologically confirmed clearance in 22 patients (96%) at 16 weeks post treatment.643 Recurrence was not
assessed. A case report of intralesional 5-FU reported no recurrence 5 months after treatment.644
One series of 33 patients with 53 SCCs reported complete post-treatment regression of tumour in
42 SCCs (79%) treated with up to three courses of 5%, 10% or 20% topical 5-FU, of which 27 (64%)
were confirmed histologically.646 The remaining SCCs regressed partially (15%) or progressed (6%).
No recurrences were observed in those who were disease-free at least 1 year after treatment. Another
series which only included patients with xeroderma pigmentosum reported superficial regression in 7 out
of 10 patients with multiple SCCs, although the number of lesions assessed was not specified.645 Residual
tumour remained in the deep dermal layer in 4 out of 5 patients biopsied and recurrence was not
assessed. Four out of the 10 patients reported improved QoL, although this was not formally assessed.
None of the studies reported deaths attributable to SCC.
Cosmetic outcome was reported in one study of intralesional 5-FU, with physicians rating cosmetic
outcome as good to excellent in 91% of cases, slightly lower than the 100% good to excellent rating of
patients.643 This study reported superficial erosions in 19 out of the 23 (83%) patients and necrosis in 9 out
of the 23 (39%), which cleared after several weeks, plus local temporary alopecia around scalp lesions.
No systemic adverse events were noted in any of the studies.
Interferon
There were four case series that reported outcomes after intralesional administration of IFN at varying total
doses,647–650 the details of which are summarised in Table 56. The largest prospective multicentre series
reported histologically confirmed clearance in 24 out of 27 (89%) SCCs in actinically damaged skin, but
did not assess recurrence as the site was excised after 18 weeks.647 A small prospective series observed
histologically confirmed clearance at 3 months in all three included patients with lower leg SCCs but,
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again, recurrence was not assessed.648 One case series649 reported recurrence of an ear SCC 4 years after
treatment with human natural leucocyte IFN in one of 24 patients, although it was unclear how many
patients had appeared to respond initially to treatment and what became of those who failed to show a
complete response. No recurrence was seen after 23 months in the one patient with an ear SCC who was
included in a series of NMSCs treated with intralesional IFN.650
None of the included studies reported on deaths attributable to SCC.
One study evaluated cosmetic outcome, with both patients and clinicians rating the appearance as
excellent or very good for 93% of lesions treated, and the remainder being rated as either good
or satisfactory.647
Adverse events were described in three studies,647,648,650 with flu-like symptoms and transient derangement
of liver function being the most commonly reported events. Depression of mood and reversible
dose-related bone marrow suppression were also reported. Severe adverse events causing disruption of
daily activity were reported in 10% of all 48 patients treated in one study, although none was dangerous
or lasting.647
Retinoids
Oral 13-cis-retinoic acid (0.3–0.5 mg/kg/day) was administered with calcitriol (1,25-dihydroxyvitamin D3)
(0.5–1 µg/day) for 3 to 14 months in a prospective series which included six patients who, between them,
had 27 previously untreated histologically proven SCCs at various sites and who were selected on the basis
of being unsuitable for standard local therapy owing to the multiplicity of their lesions and their location.651
Treatment was stopped at 3 months in one of the six patients owing to lack of response. One patient had
‘complete regression’ (assessed by clinical reduction in lesion size but not assessed histologically) of their
three SCCs at 15 months, and the remaining four patients had partial reduction in tumour size of between
30% and 85%, although it was unclear at what time point this response was assessed and some patients
had remained on treatment. All patients treated had mild skin and mucosal reactions, with more
pronounced inflammation and crusting of the scalp in three male patients which improved with antibiotic
ointment. Two patients also had a transient slight increase in serum triglycerides and two others had a
transient increase in urine calcium, all of which resolved when the dose was decreased. No SCC-related
deaths were reported.
There was one case report of the use of single-agent oral isotretinoin given at a dose of 2 mg/kg/day for
6 months to a patient with multiple cutaneous SCCs of the legs.652 Although the number of treated lesions
was not specified accurately, one lesion of ‘approximately’ 20 SCCs remained after 6 months and was
reported as a keratoacanthoma when examined microscopically after excision. None of the regressed
lesions recurred during the 36 months after treatment, although three new SCCs arose in previously
unaffected areas. There was no mention of adverse events in this study.
Other treatments
Cetuximab
We found one case report of the use of cetuximab (a monoclonal antibody that binds to the epidermal
growth factor receptor) in combination with γ-irradiation to treat a large unresectable 12-cm SCC of the
temple.653 Cetuximab was given 24 hours pre-irradiation at a dose of 400 mg/m2 and in 200-mg/m2
infusions at weekly intervals throughout the irradiation (total radiation dose 45 Gy). By 4 weeks post
treatment the tumour was regressing and, although a histologically confirmed tumour was still present at
8 months, it had decreased in size to 0.2 × 1.0 cm and was excised surgically, with no evidence of further
spread 14 months after treatment. The treatment was well-tolerated with a follicular-pustular exanthema
that healed quickly with corticosteroid therapy.
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Combination systemic treatments
Treatment of eligible SCCs with various combinations of drugs was described in five studies.654–658
These were generally small case series with only a small number of patients with eligible SCCs, or case
reports, and are summarised in Table 57. In all of the studies definitive initial treatment with surgery or
radiotherapy was not possible. Different chemotherapy regimens and modes of administration were used
in each study, with follow-up ranging from 8 months to > 7 years. One study reported limb salvage in two
patients after hyperthermic limb perfusion with chemotherapy, with amputation in a third patient with
progressive disease after treatment.655 Of three patients with SCCs of disfiguring size who were treated
with neoadjuvant chemotherapy prior to surgery, complete response was seen in two patients, although
one of them had a local recurrence of tumour after 8 months, and no response was seen in one patient
who died from their disease 10 months after treatment.656 No recurrences or metastasis were reported
in the remaining studies, although these were all single case reports.654,657,658 All of the studies reported
adverse events related to chemotherapy. Two treatment related deaths were reported: one of 15 patients
had multiorgan failure after hyperthermic isolated limb perfusion655 and one of 14 died from a pulmonary
infection superimposed on lung fibrosis following neoadjuvant chemotherapy.656
Discussion
This is the first systematic review assessing the effectiveness of all treatment modalities for primary
non-metastatic SCC and giving an overview of current evidence from non-randomised studies.
Caution needs to be exercised when comparing outcomes after different treatment modalities owing to
the limitations of the included studies. Surgery with a predefined excision margin is the treatment of
choice for the majority of cutaneous SCCs, with MMS being recommended for SCCs considered to be
higher risk or in cosmetically-sensitive areas. Our pooled analysis suggests lower local recurrence rates and
deaths attributable to disease after MMS than surgical excision, despite the fact that tumours treated by
this method are likely to be higher risk, although there have been no RCTs to directly compare the two
treatments. The pooled analysis indicated that regional recurrence was of a similar magnitude for both
treatment modalities; this may be suggestive of subclinical spread of some higher-risk tumours treated with
MMS to regional lymph nodes at the time of treatment. Overlapping CIs for average effect estimates for
the different treatments suggest that apparent differences between treatments may not be significant.
This is in agreement with finding of Chren et al.659 who conducted a large prospective cohort study of all
primary NMSCs and reported no significant difference in hazard of recurrence between surgically excised
tumours and those treated with MMS.
In our pooled analysis of external radiotherapy, average local recurrence was slightly higher than that seen
after conventional surgical excision, although the differences are probably not significant with overlapping
CIs. Interestingly, average regional recurrence was lower, although these data were generated from just
two studies,585,591 with other studies not specifying whether the recurrences they reported were local or
regional failures, so the true significance of this is unclear. The lower local recurrence rates from the
studies in which brachytherapy was used may be a reflection of the more superficial, lower risk nature of
the included SCCs treated by this method, although patients numbers were generally small and limited
follow-up of only a few months in some of the studies may be inadequate to detect later recurrences.
The greater rates of recurrence, metastasis and death from disease observed with ART after surgical
excision is in accordance with other studies,660 although numbers in included studies were small and for
non-perineural invasion SCCs the reasons justifying the use of ART was not always clear. The results may
therefore be a reflection of selection of those SCCs with a particular poor prognosis and the identification
of prognostic factors which may benefit from ART remains an area of uncertainty and one in which
prospective studies are required.
Lowest recurrence rates were observed after cryotherapy and curettage and electrodesiccation,
respectively, but the majority of SCCs included in these analyses were small and considered to be low-risk
lesions. The evidence is poor to advocate the use of these techniques in lesions considered at higher risk of
recurrence and recurrent SCCs.
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Based on our results, the use of photodynamic therapy to treat invasive SCCs cannot be advocated.
Few studies confirmed histological clearance in apparently completely responsive SCCs and, in those that
attempted to do so, residual tumour remained in a number of biopsies. Furthermore, more than
one-quarter of those tumours that had appeared to completely respond to photodynamic therapy
initially recurred during follow-up.
Not all those with SCC are amenable to surgical treatment or radiotherapy and some people are
susceptible to multiple SCCs as a result of a genetic or immune predisposition. Such groups pose particular
therapeutic challenges and there is a growing need for effective topical or systemic agents that could
be used in these cases. The current evidence supporting the use of these agents to treat primary SCCs is
largely anecdotal, based on single case reports or very small numbers of eligible patients in open-label trials
with limited follow-up and generally lacking recurrence data. Nonetheless, it is an interesting area for
further development as new insights into the pathogenesis and targeted therapies emerge.
Although we included QoL as one of our outcomes, none of the studies included in this review measured
this. PROMs have great potential to improve the quality of health services by providing validated evidence
of health from the patient’s perspective. Two recent systematic reviews of PROMs in skin cancer showed
that there have been limited evaluations of PROMs specifically designed for patients with NMSCs and,
furthermore, that the questionnaires developed so far are not perfect for assessment of QoL in these
particular patients.661,662 Nevertheless, the incorporation of patient-reported outcomes will undoubtedly be
important in the development of future clinical trials comparing treatments for SCC and should be able to
capture QoL issues which are important to patients with this condition, including detailed assessment of
cosmetic and functional outcomes at specific time points.
Strengths and limitations of this systematic review
Although we tried to be as thorough as possible in our literature search, it is inevitable that we have failed
to find relevant studies. Observational studies, and especially case series, are less easy to identify from
searching literature databases than RCTs. Usually they are not identifiable from the title and are less
consistently indexed according to study design in bibliographic databases. There is undoubtedly also an
element of publication bias with these types of studies.
We have not addressed treatment of recurrent SCCs and tumours known to be metastatic at presentation.
Many studies have been excluded as they included previously treated relapsed tumours without separation
of data from non-recurrent tumours. Such recurrent tumours may have different features to those which
have not been treated previously and they may, therefore, be more likely to recur or be resistant
to treatment.
Similarly, we did not specifically search for studies relating solely to the management of SCC in solid
organ transplant recipients, although some of the studies did include such patients. Cutaneous SCC is an
important cause of morbidity in this group of patients, associated with the likelihood of multiple tumours
and with a potentially more aggressive clinical course.663 Therefore, it is perhaps a subject suitable for
separate consideration and beyond the scope of this more general review.
We found that mean follow-up periods were generally poorly reported and few studies reported mean
follow-up of > 5 years, so assessment of recurrence according to duration of follow-up was limited in
our review. When possible, we did subgroup analyses to compare outcomes in those studies with mean
follow-up periods of < 2 years, between 2 and 5 years, and > 5 years. Our main finding on subgroup
analysis was that the proportion of deaths attributable to SCC was significantly greater for studies with
a mean duration of follow-up > 5 years after conventional surgical excision compared with those with
shorter follow-up. Between 70% and 90% of recurrences and metastases occur within the first 2 years
after treatment573,664,665 and 95% within 5 years,665,666 so the results from our analysis are probably
representative of the true recurrence up to 5 years of follow-up.
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Bias and quality of reporting
Validated tools for assessing the risk of bias in non-randomised studies are limited, making the evaluation
of study quality less objective than for RCTs. There is little in the literature which specifically addresses
the assessment of case series, so we have based our evaluation on a modified risk-of-bias assessment
tool from The Cochrane Collaboration,272 together with suggestions drawn up by Albrecht et al.667 for
improving the quality of case series. The latter are based on a few published articles668–670 and Albrecht’s
own experience of systematic reviews of case series and reports.667
Most of the included studies were of limited methodological quality and prone to bias (see Figure 27),
with variable patient mixes in terms of prognostic factors, overall disease severity and duration of
follow-up. Recruitment bias with selection of particular treatment modalities based on tumour or patient
characteristics is a serious consideration for case series. Bias was positively identified or there was an
unclear risk in 85% of the studies in this review, making it impossible to directly compare the effectiveness
of different treatments. In 41% of studies, losses to follow-up were either incompletely reported or were
not mentioned at all, in which case it was difficult to assess the risk of attrition bias.
Stratification of risk
A limited number of studies stratified outcomes according to particular prognostic indicators, although in
the majority of studies it was not possible to stratify results from data provided. Ear location as a poor
prognostic feature is supported by our pooled analysis of data from studies in which ear and other locations
were considered separately. We did not do a pooled analysis of other features considered to confer high
risk owing to different reporting methods in the studies in which these factors were considered. Increased
risk of recurrence with tumours > 2 cm was noted in some of the included studies,544,551,573 although this
finding was not supported by Mourouzis et al.,553 with 60% of metastases originating in SCCs < 2 cm, nor
by Dzubow et al.,570 who found a trend towards significance with tumours > 5 cm in diameter. Several
studies showed the importance of SCC depth as a risk factor for recurrence. No metastases were observed
in SCCs < 2 mm in depth by Mourouzis et al.,553 in accordance with Brantsch et al.569 who reported a
significantly increased risk of metastases for SCCs > 2 mm thick. Griffiths et al.544 also reported a significant
difference in thickness between SCCs in patients who died of their disease and those who did not. Poor
differentiation was noted to be an adverse prognostic feature in two of the included studies,553,573 with the
presence of perineural invasion being significantly associated with a worse outcome in one of the series.573
There are currently no accurate prognostic models to stratify SCC patients and to help guide clinical
decisions, leading to a lack of uniformity in the management of the tumour. In 2010, the AJCC updated
the staging system for SCC, incorporating high-risk features into the Tumour Classification.671 Although an
improvement on the previous classification, it is not without criticism.672–674 Alternative staging systems
have been proposed in an attempt to stratify the large group of heterogeneous T2 tumours according to
their prognostic features666,673 and, although further validation work is required, could be useful tools when
designing future clinical trials.
Identification of potential research topics and development of a clinical
trial scenario
Summary
What was already known about this topic?
l There are no RCTs comparing the effectiveness of different treatments for the forms of SCC commonly
seen in clinical practice.
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What did this study add?
l Clinicians from various specialties identified clinically important areas of uncertainty relating to the
management of SCC and suggested topics for future research.
l Optimal excision margins, the role of radiotherapy and optimal follow-up of patients with SCC were
the areas of uncertainty which were of particular concern for clinicians.
l The suggested research topics have contributed towards the identification of a potential future RCT.
l The National Cancer Research Institute (NCRI) non-melanoma subgroup of the melanoma clinical
studies group (CSG) is helping to develop a trial proposal for submission to funding bodies, based on
discussions prompted by this study.
Introduction
The evidence base for the efficacy of treatments for SCC is poor and largely based on case series.
Currently, no published data from RCTs are available comparing treatments for the types of SCC that are
seen in routine clinical practice.518,536 Given the enormous service burden of treating non-melanomas, the
need for large, prospective studies to compare different treatments has been recognised as a research
priority in the UK.517,675 The development of a proposal for a RCT addressing current uncertainties in the
management of SCC is one of the primary objectives of our work.
A number of gaps in the evidence have been outlined in the systematic review (see Systematic review
of squamous cell skin cancer treatments: randomised controlled trials). To supplement these findings,
we sought to approach clinicians who are treating SCC regularly and invite them to identify the most
important uncertainties in SCC treatment and which research areas they would like to see addressed in a
RCT. The treatment of SCC is undertaken by a wide range of clinicians, dermatologists, plastic surgeons,
clinical oncologists and surgeons of several disciplines such as general; ear, nose and throat; maxillofacial;
and ocular surgery. It is not recommended that GPs should definitively treat SCCs themselves.675 However,
they have an important role to play in diagnosing and urgently referring cases of suspected SCC to a
specialist member of the local skin cancer multidisciplinary team or specialist skin cancer multidisciplinary
team (SSMDT). For complicated cases and SCCs that are considered to be at high risk of recurring or
metastasising, a multidisciplinary approach to management may be required.
We therefore sought to canvas a broad range of clinicians, with the following aims:
l To gain an overview of current SCC treatment practices.
l To invite clinicians to suggest potential research topics on SCC treatment, as a guide for future
discussions regarding the development of a RCT trial proposal.
l To offer clinicians the opportunity to express their interest in taking part in a future clinical trial.
l To develop a scenario for a RCT of SCC treatments based on the concerns of the clinicians surveyed
and previously identified gaps in the evidence.
Methods
The vast majority of SCCs are treated by dermatologists, plastic surgeons or clinical oncologists. Prominent
professional bodies for these specialties were identified as points of distribution for the survey, namely:
l the British Society for Dermatological Surgery (BSDS), representing dermatologists who carry out
skin surgery
l the British Association of Plastic Reconstructive and Aesthetic Surgeons (BAPRAS), the membership of
which is mainly plastic surgeons but with some members from other surgical specialties
l the skin site-orientated e-network (SOeN) of the Royal College of Radiologists (RCR), a subgroup of
clinical oncologists with an interest in skin cancer
l the UKDCTN, a mixed group of dermatologists, GPs, clinical nurse specialists in dermatology and
patients, all of whom have an interest in promoting research in dermatology.
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The survey was developed in an electronic format using online software (SurveyMonkey). Four different
versions were generated, one for each of the targeted professional bodies. Although all four surveys
sought answers to similar questions, each one was developed with one or more members from each of
the groups to ensure that the questions were relevant to that particular group (see Appendix 14 for an
example copy). Approval of each survey was obtained from the president of the BSDS, the Executive
Committee of BAPRAS and the President of the RCR. Surveys were piloted by members of the Centre of
Evidence Based Dermatology to test the functionality of the online format. Each survey was presented over
seven pages, with one to four questionnaire items per page. Respondents were able to review and change
their answers before submitting.
Between January and March 2010, each professional organisation sent an e-mailed invitation letter and
web link to the corresponding electronic survey to members on their distribution list (BSDS, BAPRAS,
UKDCTN) or posted it on the specialist group website (SOeN). The invitation letter explained the purpose
of the work, approximately how long the survey would take to complete and reassured participants of the
anonymity of their responses. For the UKDCTN survey, potential participants were asked not to complete
the survey if they had already taken part via one of the other organisations surveyed. The survey could only
be accessed once from a particular IP address, in an attempt to prevent duplicate entries. Completion of
the survey was voluntary, with no incentives offered. Surveys remained open for responses for 3 weeks, a
reminder being sent to members via each organisation 1 week prior to closure. Responses were analysed
from both completed surveys and those that were terminated early (i.e. the respondent did not complete
all the questionnaire pages). Raw data were exported into an Excel spreadsheet to allow simple statistical
analysis and generation of graphical representations. Free-text responses were analysed manually.
Response rates were calculated by dividing the number of people who were sent the link to the survey by
the number who started it, multiplied by 100. Completion rates were calculated by dividing the number
who started the survey by the number who completed it, multiplied by 100. A Checklist for Reporting
Results of Internet E-Surveys was used for reporting the results of the survey.676
The ideas identified for research topics were discussed at meetings of the NCRI non-melanoma subgroup
of the melanoma CSG, a multidisciplinary group of dermatologists, plastic surgeons, clinical oncologists,
medical oncologists, statisticians and lay members having an interest in promoting research in the field of
NMSC. By iterative discussions, a scenario for a RCT was established, ahead of further development into a
proposal for submission to funding bodies.
Results
Response rates for each of the professional organisations are shown in Table 58.
Professional capacity
More than three-quarters of those who responded to the survey were consultants in dermatology,
plastic surgery or clinical oncology (Figure 49) and 82.4% of respondents had been in clinical practice
for > 5 years (Figure 50).
TABLE 58 Response rates of organisations surveyed
Organisation Number receiving survey
Number starting survey
(response rate %)
Number completing survey
(completion rate %)
BSDS 250 70 (28.0) 63 (90.0)
BAPRAS 851 138 (16.2) 110 (79.7)
SOeN 249 6 (2.4) 5 (83.3)
UKDCTN 470 92 (19.6) 77 (83.7)
Overall 1820 306 (16.8) 255 (83.3)
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Treatment practices
Based on data from respondents who were able to give a numerical estimate, the average number of
SCCs treated annually by members of each organisation is shown in Table 59. A further 41 respondents
gave a range for number of SCCs treated, four were not certain and unable to estimate, one was retired
and one was no longer doing skin cancer clinics.
The majority of BSDS, BAPRAS and UKDCTN respondents treat primary invasive non-metastatic SCC
by attempted single excision with a predetermined margin (98.6%, 98.3% and 92.8% of respondents
from these groups, respectively). Fewer respondents reported being able to offer MMS (17.4%, 11.1%
and 9.6%, respectively). All the clinical oncologists use either radiotherapy alone or as an adjuvant
postoperatively and one also uses chemoradiation (although the numbers who responded to the SOeN
survey were only very small so this should not be regarded as representative of the practice of all clinical
oncologists). Other treatments sometimes used by members of the BSDS and UKDCTN include curettage
and cautery (some specified for lesions that appear to be low risk, or in the very old and frail), cryotherapy
and topical cytotoxic agents. Radiotherapy was also reported to be a treatment used by a few members
of these groups, although presumably after discussion with colleagues in their skin cancer specialist
multidisciplinary team (MDT) and referral to a clinical oncologist.
3%
16%
2%
2%
1%
Consultant
Associate specialist
Trainee
GP
Nurse
Other
76%
FIGURE 49 Professional capacity of survey respondents (n = 302).
18%
26%56%
< 5 years
5 –10 years
> 10 years
FIGURE 50 Length of clinical practice of respondents (n= 205).
TABLE 59 Mean numbers of SCCs treated by respondents over 1 year
Organisation Mean number of SCC treated per annum (range; median; mode)
BSDS (n= 49) 65 (12–400; 50; 100)
BAPRAS (n= 92) 76 (0–500; 50; 50)
UKDCTN (n= 66) 47 (2–200; 30; 50)
SOeN (n= 4) 26 (8–50; 22.5; mode not applicable)
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Biopsies
Most respondents from the BSDS, BAPRAS and UKDCTN reported that biopsies of suspected SCCs are
either rarely done or are performed in about 25–50% of cases (Figure 51). In contrast, all six of the clinical
oncologists who responded stated that they always biopsy pre-treatment.
Follow-up
Almost two-thirds of respondents reported that they would follow-up a patient with a SCC considered
to be high risk for between 2 and 5 years (Figure 52), compared to only 26% who would follow-up
for < 2 years. In contrast, patients with ‘low-risk’ SCCs would be followed up for < 1 year by 57% of
respondents, with a further quarter following them up for 1–2 years (Figure 53).
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FIGURE 51 Pre-treatment biopsy rates by professional group.
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FIGURE 52 Follow-up of ‘high-risk’ lesions (n= 275).
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FIGURE 53 Follow-up of ‘low-risk’ lesions (n= 267).
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Research topics
One of the aims of this survey was to identify areas relating to the management of SCC for which
clinicians feel there is a need for further research, in order to guide the development of ideas for clinical
trials. Based on the research categories proposed in the questionnaires, optimisation of surgical treatment,
the role of radiotherapy and the role of newer agents were the areas in which there was greatest interest
(Table 60).
There were some differences in research area priorities between the groups. Optimisation of surgery and
the role of radiotherapy were considered the most important areas for research by BSDS members (78.7%
and 75.8%, respectively). For BAPRAS and UKDCTN members, the role of newer agents (86.7% and
83.9%, respectively) and the optimisation of surgery (78.8% and 71.6%, respectively) were the top
two areas.
In addition, respondents were invited to submit free-text suggestions for specific research questions and
other comments relating to a potential clinical trial. Several broad categories could be derived from the
responses and the numbers of responses in each category were counted. Some respondents entered free
text that could be split into more than one category, so each free-text comment was subdivided as
necessary. The categories identified and distribution of respondents’ comments are listed in Table 61.
Free-text replies tended to be general identification of topics for possible research rather than specific ideas
for clinical trials. Nonetheless, the top three areas of uncertainty expressed by clinicians and those for
which it was felt there was a need for more research were excision margins, the role of radiotherapy for
high-risk SCCs or incompletely excised SCCs and optimal follow-up regimes. There was also recognition of
the current lack of a prognostic model on which to base treatment and follow-up. Although the need for
more research into the role of other treatments such as chemotherapy and newer therapies was generally
considered to be a research priority (see Table 60), there was a lack of research questions relating to
specific agents in the free-text replies.
Outcomes
The survey also sought to identify which outcomes were considered to be of greatest importance to
clinicians after treatment of SCC (Table 62).
Almost all of the short- and long-term outcomes suggested (with the exception of pain of procedure) were
considered to be ‘very important’ or ‘important’ by the majority of those who responded to the question.
However, survival and local and regional recurrence were the three outcomes considered to be of
greatest importance.
TABLE 60 Respondents’ views on areas of perceived need for clinical trials
Research category
Number of responses to ‘need for a clinical trial’ (%)
TotalYes No
Optimising surgery 181 (75.7) 58 (24.3) 239
Role of radiotherapy 157 (71.0) 64 (29.0) 221
Role of chemotherapy 108 (54.3) 91 (45.7) 199
Role of newer agents 174 (79.4) 45/219 (20.5) 219
Other 28 (40.0) 42 (60.0) 70
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TABLE 61 Research topics identified by respondents according to professional group, in order of frequency
of occurrence
Research topic
BSDS
(N= 26),
n (%)
BAPRAS
(N= 31),
n (%)
UKDCTN
(N= 18),
n (%)
RCR
(N= 3),
n (%)
Total
(N= 78),
n (%)
Excision margins 8 (30.8) 12 (38.7) 4 (22.2) – 24 (30.8)
Role of radiotherapy 8 (30.8) 6 (19.4) 3 (16.7) 3 (100.0) 20 (25.6)
Follow-up 7 (26.9) 7 (22.6) 4 (22.2) – 18 (23.1)
Prognostic model 1 (3.8) 7 (22.6) 2 (11.1) – 10 (12.8)
Mohs vs. excision 3 (11.5) 2 (6.4) – – 5 (6.4)
New agents 1 (3.8) 2 (6.4) 2 (11.1) – 5 (6.4)
Topical agents 1 (3.8) 2 (6.4) 1 (5.6) – 4 (5.1)
Curettage vs. surgery for low-risk SCC 3 (11.5) – 1 (5.6) – 4 (5.1)
Chemotherapy/electrochemotherapy – 3 (9.8) – – 3 (3.8)
Treatment of immune suppressed/transplant 2 (8.0) 1 (3.2) – – 3 (3.8)
Early diagnosis techniques – 1 (3.2) 2 (11.1) – 3 (3.8)
Imaging techniques 1 (3.8) 2 (6.4) – – 3 (3.8)
Photodynamic therapy – 2 (6.4) – – 2 (2.6)
Sentinel lymph node biopsy – 2 (6.4) – – 2 (2.6)
More than one response could be given per respondent.
TABLE 62 Relative importance of post-treatment outcomes to clinicians, ordered by those considered to be
very important
Outcome
Very important,
n (%)
Important,
n (%)
Fairly important,
n (%)
Not important,
n (%) Total, n
Survival 223 (86.1) 27 (10.4) 7 (2.7) 2 (0.8) 259
Regional recurrence 224 (85.8) 34 (13.0) 2 (0.8) 1 (0.4) 261
Local recurrence 206 (78.9) 50 (19.2) 5 (1.9) 0 (0.0) 261
QoL 126 (48.6) 107 (41.3) 23 (8.9) 3 (1.2) 259
Persistent ulceration 108 (42.4) 101 (39.6) 41 (16.1) 5 (1.9) 255
Persistent pain 103 (40.4) 99 (38.8) 47 (18.4) 6 (2.4) 255
Acceptability to patient 77 (29.6) 128 (49.2) 53 (20.4) 2 (0.8) 260
Disfigurement 72 (27.8) 157 (60.6) 29 (11.2) 1 (0.4) 259
Contracture 38 (15.2) 132 (52.8) 74 (29.6) 6 (2.4) 250
Pain of procedure 20 (7.8) 95 (37.3) 100 (39.2) 40 (15.7) 255
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Theoretical willingness to recruit into a future randomised controlled trial for
squamous cell skin cancer
Clinicians were asked if they would be prepared to recruit their patients into either a future full-scale RCT
of SCC treatments or into a feasibility study. The results are summarised for each professional group in
Table 63.
Development of a scenario for a clinical trial
The results of the clinicians’ research priorities were presented to a multidisciplinary group of clinicians,
statisticians and a patient representative from the NCRI non-melanoma subgroup of the melanoma CSG.
Further to these discussions and considering the evidence gaps identified in the systematic reviews
(see Systematic review of squamous cell skin cancer treatments: observational studies), a scenario for a
two-stage clinical trial was drawn up based on surgical excision margins and the role of ART after surgery
for high-risk SCCs. This scenario was then used as the basis for the development of feasibility studies,
which will be discussed later in this chapter.
Discussion
Surveys are a useful research tool to elicit practice patterns, behaviours and concerns of physicians.677 The
purpose of this survey was to gain an overview of how cutaneous SCCs are currently being treated across
the UK and to help identify potential topics for a RCT based on what clinicians consider to be important
areas of uncertainty in the management of SCC. We did not seek to assess adherence to current
clinical guidelines.
The response rate varied across the professional organisations from 2.4% from the SOeN of the RCR up to
28% for the BSDS membership. The low rate seen with the SOeN may be a reflection of the survey having
been posted on a webpage with restricted access and would have required members to specifically log on
to the site before gaining access to the survey. As the survey was not targeted specifically at clinicians with
a particular interest in skin cancer, it is likely that only those with such an interest will have responded;
therefore, there will be an element of self-selection bias. This is reflected in the average number of SCCs
treated by the respondents over a 1-year period (see Table 59). However, we feel that any conclusions
from the survey are valid, as we are primarily interested in the views and opinions of clinicians who are
treating SCC regularly.
Current treatment practices
Several treatment options are available for managing SCCs and guidance for clinicians is given in
multiprofessional guidelines, based on whether the tumour is considered to be at low or high risk of
recurrence and/or metastasis.517 From these guidelines, surgical excision is generally the treatment of
choice for the majority of SCCs and was undertaken by the vast majority of specialists in this survey, other
than clinical oncologists who use radiotherapy. Thirty-three of the 255 respondents (12.9%) were able to
offer MMS, a treatment which may be considered for high-risk tumours and those in functionally sensitive
areas. Other treatments such as cryotherapy, and curettage and cautery, which the guidelines state may be
TABLE 63 Hypothetical willingness of clinicians to recruit into a RCT of SCC treatments
Potential willingness to recruit patients
BSDS
(N= 61),
n (%)
BAPRAS
(N= 98),
n (%)
UKDCTN
(N= 74),
n (%)
RCR
(N= 4),
n (%)
Total
(N= 237),
n (%)
Yes, full-scale RCT 32 (52.4) 38 (38.8) 31 (41.9) 4 (100.0) 105 (44.3)
Yes, but feasibility study only 2 (3.3) 2 (2.0) 1 (1.4) – 5 (2.1)
No 5 (8.2) 28 (28.6) 16 (21.6) – 49 (20.7)
Maybe 22 (36.1) 30 (30.6) 26 (35.1) – 78 (32.9)
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indicated for small, low-risk tumours, were also used by respondents although less frequently than
surgical options. Topical cytotoxics were also used by 19 respondents (7.4%), although their use is not
recommended in the guidelines; evidence in support of their value is very limited and based mostly on
single-case reports.
Over three-quarters of respondents from BSDS, BAPRAS and UKDCTN replied that they either rarely
biopsied before treatment or only biopsied between 25% and 50% of suspected SCCs, as surgical excision
in itself gives a definitive diagnosis. In contrast, the clinical oncologists always biopsied suspected SCCs
before radiotherapy. Between 32% and 47% of SCCs may be incorrectly diagnosed prior to surgery678,679
and it has been suggested that pre-treatment biopsies may be required in a greater number of cases so
that excision may be expedited. Furthermore, lack of histology from destructive treatments such as
cryosurgery or curettage and cautery may contribute to the under-reporting of SCCs that is recognised in
the UK.680 However, it has been estimated that if pre-treatment biopsies were carried out for every skin
tumour, there would be a sevenfold increase in the number of tumours assessed,678 which could be
prohibitively costly and unfeasible.
Identification of research topic and trial scenario
Our appraisal of the evidence conducted as part of this project concluded that the evidence base for the
effectiveness of SCC treatments is poor (see Systematic review of squamous cell skin cancer treatments:
randomised controlled trials). In the absence of evidence from RCTs, this survey has provided useful
cross-speciality information about the kind of trials that clinicians would find valuable to guide practice in
the treatment of SCC. It is encouraging that there is interest in the field, with nearly half of the clinicians
surveyed expressing their provisional expression of willingness to take part in future trial work. This is,
however, likely to be an overestimate, and willingness to actually recruit patients is likely to depend on
the research question being addressed by the trial, which at this stage was not known and the facilities
available at their centre. Particular areas of uncertainty identified by the respondents related to optimal
excision margins, the role of ART in the management of higher-risk SCCs and follow-up regimes for SCC
patients. There was also interest in the role of newer therapies to treat SCCs, comparison of MMS with
standard excision and also concern about the lack of a prognostic model on which to base treatment
decisions. These topics reflect the gaps in the evidence which we found in our systematic reviews518,536 and
indicate that there is potential need for well-designed trials in this area.
Following multidisciplinary discussions of the survey results and taking the current evidence base into
account, the trial scenario that is being put forward will address the management of high-risk SCCs and
will incorporate four of the topics raised by clinicians in two stages of randomisation. In the first three-arm
stage, two excision margins of different sizes will be compared with a third MMS arm. In the second stage,
ART after excision will be compared with no ART for the SCCs deemed to be at highest risk of recurrence,
based on the presence of pre-defined histological features.
Given the lack of previous RCTs, this large-scale prospective study will offer the first randomised
comparison of standard surgery with MMS for SCCs and will also allow comparison of excision margins to
assess whether the currently recommended 6-mm excision margin for high-risk SCCs is adequate or
whether outcomes may be significantly improved by taking a larger margin. SCCs that recur after previous
treatment have a much higher overall recurrence rate of 25% when compared with the rate of 5.2% for
primary tumours;665 therefore, adequate treatment of the original tumour is imperative. A margin of
normal-looking skin around the clinically apparent tumour is taken during treatment with the aim of
eradicating subclinical tumour extensions. Nevertheless, despite apparently adequate clearance of the
tumour, recurrences do occur. The recommendation in current UK guidelines517 of 4-mm and 6-mm
excision margins for well-defined low-risk tumours and high-risk tumours, respectively, is based on one
prospective study assessing subclinical extension of tumour and the surgical margins that would be
required to clear 95% of tumours.681 However, recurrence of a tumour after excision was not an outcome
of this study. The Australian Cancer Network Guidelines682 also recommend a 4-mm excision margin for
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‘favourable lesions’, for example well-differentiated lesions < 2 cm in diameter, but to obtain similar rates
of local control for tumours > 2 cm, margins up to 10 mm are recommended with even wider margins for
very large lesions. However, there are no large-scale prospective studies with long-term follow-up that
have compared the adequacy of different excision margins in the treatment of SCC. An audit of plastic
surgeons’ adherence to the BAD guidelines 2 years after their publication revealed that there was a lack of
consensus regarding excision margins in this group and that the current recommended margins were
frequently not followed.683,684 Indeed, margins around lesions in the head and neck region were often
smaller than the recommendations, with larger margins than recommended being taken on the trunk
and limbs.
Mohs micrographic surgery, in which sequential layers of skin are mapped, excised and examined
microscopically until complete clearance of tumour has been achieved, has the advantage of being
relatively tissue-sparing compared with standard surgery. Furthermore, it offers the potential to follow
subclinical extensions of tumour and perineural involvement to complete excision. However, Mohs requires
more resources than excision and is more costly,685,686 and a large prospective cohort study has reported
that outcomes after MMS for NMSCs are similar to those after excision.659 A RCT of MMS versus excision
has been conducted for BCCs, revealing similar 5-year recurrence rates for the two treatments; the
investigators concluded that surgical excision is probably sufficient for most cases of primary BCC.687
However, there have been no randomised studies comparing Mohs and surgical excision for SCC, so the
proposed trial will be the first of its kind to be conducted.
In the second stage of the proposed trial scenario, participants with the highest-risk SCCs would be
randomised after surgery to receive ART or no ART. Current BAD guidelines517 recommend radiotherapy
to treat non-resectable tumours with well-defined margins, but do not give any specific recommendation
regarding which patients should be considered for ART. The Cancer Council of Australia guidelines682
recommend consideration of ART for SCCs with any of the following features: T4, rapidly growing, recurrent,
close excisional margin < 5 mm, perineural invasion, lymphovascular invasion, in-transit metastases or regional
lymph node involvement. Incomplete excision and extensive perineural invasion of a large nerve are considered
to be indications for ART in the National Comprehensive Cancer Network guidelines.688 However, there have
been no RCTs comparing surgery alone to surgery plus ART, and a systematic review660 concluded that current
data were insufficient to identify high-risk features in which ART may be beneficial. Furthermore, those treated
with surgery plus radiotherapy were significantly more likely to develop regional and distant metastases
than those treated with surgery alone. This was attributed to the fact that very few cases in the surgery plus
radiotherapy data set had documentation of clear surgical margins and also that there may have been
selection bias in that those with more advanced stages of disease were selected to receive ART. The proposed
trial would be the first randomised study to assess the role of ART in high-risk SCCs and, together with data
from SCCs which are only included in the first randomisation stage, should also provide useful data on which
a prognostic model can be developed to promote appropriate targeting of interventions.
Implications for future research
This survey has allowed identification of areas of treatment uncertainty that are important to clinicians.
Taken together with evidence gaps which were highlighted in appraisal of the evidence base (see
Systematic review of squamous cell skin cancer treatments: randomised controlled trials), this has allowed
us to develop a scenario for a potential RCT. In order to develop the scenario further and in readiness for
submission of the trial proposal to funding bodies, feasibility work has been undertaken and is discussed in
subsequent sections of this chapter.
There was also interest from clinicians in other potential research topics, such as the role of new
chemotherapeutic agents. Although these are not part of the main proposal, they could form the basis of
trials of SCC treatments in the future.
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An analysis of squamous cell skin cancer treated over a 1-year period
Summary
What was already known about this topic?
l Squamous cell skin cancer is the second most common type of skin cancer and typically affects
older people.
l Squamous cell skin cancers have the potential to recur, metastasise and may lead to death.
l Early identification of SCCs considered to be at higher recurrence of recurrence and/or metastasis is
important, based on the presence of particular clinical and histological features.
l There is currently no consistent prognostic model for SCCs.
What did this study add?
l Over the course of 1 year, 375 cutaneous SCCs from 357 patients were submitted to the
histopathology department of a regional centre serving a population of 1,070,000 people.
l Recurrence from SCC is rare; within 5 years of treatment, local recurrence occurred in 6.2% of SCCs
and regional recurrence in 3.3%.
l Within 5 years of treatment, 44% of the study population had died, although SCC-specific mortality
was low (2.7%).
l Baseline outcome data will be used to guide statistical powering of the proposed trial.
l Using various scenarios for classification of high-risk status, the number of patients who would
potentially be eligible to be recruited into the proposed trial has been estimated and could be
extrapolated to other regional centres in the UK.
Introduction
We aimed to gain an overview of the numbers, types and baseline 5-year outcomes of SCCs that were
being treated across specialties at a regional centre each year. This would facilitate the assessment of likely
numbers and demographics of patients potentially eligible for recruitment into the proposed RCT and help
to guide its statistical powering. Only patients with ‘high-risk’ SCCs will be recruited into the trial, which
will be in two stages. The first stage will compare outcomes between different surgical excision margins
and MMS and the second will evaluate the effect of ART compared with no ART. We therefore assessed
SCCs in terms of the presence of prognostic features according to the most recent AJCC classification of
SCCs and also by the prognostic criteria recommended by the Royal College of Pathologists (RCPath)
which would mandate referral to the skin cancer MDT to examine if there was a relationship between
particular prognostic features and outcomes.
Methods
An anonymised web-based Access database was created to collect retrospective data on SCCs submitted
to the Histopathology Department at Queen’s Medical Centre, Nottingham, between 1 April 2006 and
31 March 2007. Primary cutaneous SCCs were identified by Systematized Nomenclature of Medicine codes
M80703, 80713, 80743, 80753 and 80513, and histopathology data from the data set recorded in the
appropriate fields.
Features of the tumour including anatomic location, diameter, depth of invasion, Clark level,
differentiation, histological growth pattern, perineural invasion and vascular invasion were recorded. In
addition, excised tumours were classified according to T classification based on the sixth and seventh
editions of the AJCC staging criteria.689 T classification in the sixth edition690 was based on tumour
diameter and did not take into account additional high-risk pathological features (T1 < 2 cm, T2 = 2–5 cm,
T3 > 5 cm), whereas, in the seventh edition,691 T2 SCCs are either those with a diameter of > 2 cm or
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those ≤ 2 cm in diameter but which also have two or more additional high-risk features (> 2 mm deep,
Clark level IV or more, the presence of perineural invasion, located on the ear or non-hair-bearing lip, or
being poorly differentiated or undifferentiated). As data on depth and level of invasion were routinely
available only for excised SCCs, only these samples were given a T classification. Treatment of tumour and
clearance of lateral and deep surgical margins were recorded when possible. Non-invasive SCCs, actinic
keratosis and Bowen’s disease were not included in the analysis. Tumours were excluded if they were in
anogenital locations or mucosal.
Any SCCs identified were linked to the clinical record database via hospital identification numbers. Data on
recurrences (local or to regional lymph nodes), distant metastases and death (either attributable to SCC
or from another cause), occurring within 5 years of treatment were recorded on the research database
by the dermatology department. Deaths that were recorded as attributable to SCC were checked by the
dermatologist from the patient’s case records. For patients with more than one SCC treated over the
course of the year, the SCC with the greatest number of adverse prognostic features was selected for
analysis of potential trial participant numbers.
We analysed baseline demographic variables, as well as clinical and histopathological data, using
descriptive statistics and frequency tabulation in SPSS 21. Statistical significance of differences between
variables was assessed by chi-squared test probability or Fisher’s test with two-tailed p-value if the number
of observed outcomes was fewer than five. Differences between means of continuous variables were
assessed using the independent samples t-test. p-values of ≤ 0.05 were considered to be statistically
significant. Outcome frequencies were based on excised tumours for which data were available on local
recurrence, regional recurrence, distant metastases and death.
Written permission to conduct the study was obtained from the Cancer and Associated Specialties
Directorate Clinical Director of Nottingham University Hospitals NHS Trust.
Results
The initial pathology database search identified 431 primary invasive SCCs that had been submitted over
the 12-month period. Ten of these were excluded on further review as they were sited in anogenital,
mucosal or non-cutaneous locations. Out of the 421 SCCs remaining, 298 (70.8%) were recorded as
being excision, 5 (1.2%) as incisional biopsies, 61 (14.5%) as punch biopsies, 3 (0.7%) as shavings, 34
(8.1%) as curettings, 5 (1.2%) as widening of a previous excision and 15 (3.6%) were not specified. After
exclusion of SCCs in which a preceding biopsy was matched with an excision specimen, 375 SCCs
remained for inclusion in the analysis. There were no significant differences between the demographics of
patients who had excision and those for whom another type of specimen was submitted but with no
matching excision specimen [male 66.7% for excisions vs. 61.7% for others (χ2 = 0.686; p = 0.407); mean
age 76.0 years (SD 11.89 years) versus 75.6 years (SD 10.19 years) (independent samples t-test = 0.279,
df = 373; p = 0.780)].
Demographics of population
In total, there were 357 patients with one or more SCC treated between April 2006 and March 2007.
The characteristics of the study population are summarised in Table 64.
An independent samples t-test did not reveal a statistically significant difference between the mean ages
of males and females in the study population (t = 0.814, df = 355; p = 0.416). Most patients (343, 96.1%)
had a single SCC over the 12-month period, although 14 (3.9%) had at least one other SCC at a different
anatomical site treated during this period.
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Characteristics of tumours
Tumour characteristics are summarised in Table 65.
There were significant differences in the anatomical location of SCCs between men and women (Figure 54),
with men more likely to have a SCC located in the head and neck region (p < 0.0001) and with location on
the leg being significantly greater in females (p = 0.006). Of the SCCs that were located in the head and
neck region, men were significantly more likely to have a SCC in the ear area (p < 0.0001), whereas women
were more likely to have them on the cheek (p = 0.04), lip (p = 0.05) or neck (p = 0.03). Although a greater
percentage of SCCs in males were located on the scalp (21.2% in males vs. 9.6% in females), this did not
quite achieve statistical significance (p = 0.0687) (Figure 55).
Treatment modality was usually not recorded on the histopathology database (362/421, 86%). Excisional
surgery was recorded as the treatment modality for 57/421 (13.5%) of SCCs and MMS in 2/421 (0.5%).
TABLE 64 Patient characteristics
Characteristic N= 357
Gender, n (%) patients
Male 231 (64.7)
Female 126 (35.3)
Age (years) Mean 76 (range 34–99)
Number of SCCs, n (%) patients
1 343 (96.1)
2 10 (2.8)
3 4 (1.1)
TABLE 65 Tumour characteristics
Characteristic N= 375
Location, n (%)
Head and neck 231 (61.6)
Trunk 23 (6.1)
Upper limb 53 (14.1)
Lower limb 63 (16.8)
Not specified 5 (1.3)
Tumour diameter
Mean (mm) 18.1
Median (mm) 12.0
≤ 2 cm, n (%) 162 (43.2)
> 2 cm, n (%) 33 (8.8)
Not specified, n (%) 180 (48.0)
continued
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TABLE 65 Tumour characteristics (continued )
Characteristic N= 375
Tumour depth
Mean (mm) 4.9
Median (mm) 3.0
≤ 2 mm, n (%) 90 (24.0)
2.1 to ≤ 4mm, n (%) 124 (33.1)
> 4 mm, n (%) 64 (17.1)
Not specified, n (%) 97 (25.8)
Level of invasion, n (%)
Papillary dermis 5 (1.3)
Upper reticular dermis 14 (3.7)
Mid reticular dermis 87 (23.2)
Deep reticular dermis 113 (30.1)
Subcutaneous 54 (14.4)
Not specified 102 (27.2)
Differentiation, n (%)
Well/moderately 212 (56.5)
Poor/undifferentiated 88 (23.5)
Not specified 75 (20)
Histological type, n (%)
Classic/no special type 245 (65.3)
Acantholytic 7 (1.9)
Spindle cell 1 (0.3)
Desmoplastic 3 (0.8)
Not specified 119 (31.7)
Perineural invasion, n (%)
Present 16 (4.3)
Not present 268 (71.5)
Not specified 91 (24.3)
Vascular invasion, n (%)
Present 6 (1.6)
Not present 278 (74.1)
Not specified 91 (24.3)
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Narrow peripheral histological clearance margins (< 1 mm) were found in 6 out of 213 (2.8%) of excisions
for which these data were available, compared with narrow deep histological margins in 49 out of 214
(22.9%) of excised SCCs, a difference which was statistically significant (Fisher’s test p = 0.001). Out of the
204 excisions for which data were available for both margins, 4 (2.0%) had both narrow peripheral and
deep margins.
Outcome analysis
Outcome data were available for 351 out of 375 (93.6%) of SCCs in total, and for 276 out of 294
(93.9%) of excisions in 265 patients, the results for which are summarised in Table 66.
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FIGURE 54 Anatomical distribution of SCCs in males and females (%).
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FIGURE 55 Distribution of head and neck SCCs (%) by gender. Green, male; and blue, female.
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Figure 56 is a flow chart in which the number and types of recurrences are broken down according to
patients’ mortality status at 5 years, for both the entire SCC data set (all specimen types) and for excision
only. Overall mortality over the 5 years was high given the mean age of the study population, with 149
out of the total 337 patients having died during the study period; 140 (94.0%) of these died from an
unrelated or unknown cause.
Tumour classification based upon American Joint Committee on Cancer staging criteria
The sixth and seventh editions of the AJCC T classifications are summarised for comparison in Table 67a
and Table 67b, respectively. The number of SCCs and patients who would be classified as T2 is upgraded
when compared with the earlier sixth edition, based on diameter of > 2 cm, or having a diameter of
< 2 cm with two or more of the following features: depth of > 2 mm; Clark level IV or more; perineural
invasion; poorly differentiated or undifferentiated; and located on ear or hair-bearing lip.
Moreover, out of the 186 SCCs with sufficient data to enable T classification, 118 (63.4%) were < 2 cm
in diameter and would be classified as T2 only when histopathology data were available based on the
presence of two or more additional high-risk features.
High-risk features as per Royal College of Pathologists criteria
Table 68 shows a summary of the excised SCCs and patients with high-risk status, based on the presence
of high-risk features as defined by the RCPath.
A total of 151 (51.4%) excised SCCs in 142 (51.6%) patients had one or more high-risk pathology
features (Table 69). There were an additional 33 excised SCCs (11.2%) in 30 (10.9%) patients that were
> 2 cm in diameter, but in which no other high-risk pathological features were recorded. Twelve SCCs
(in 12 patients) and one SCC (in one patient) were located in the ear-region or on the lip, respectively,
but were < 2 cm in diameter and had no other high-risk features recorded.
Subgroup analyses were performed to compare outcomes between the AJCC classification and the
cumulative number of RCPath high-risk pathological features (Table 70). No statistically significant
differences in outcomes were detected when SCCs classified as either T1 or T2 were compared. There
were statistically significant differences for all-cause mortality between patients with no high-risk pathology
features and those with two features (Fisher’s test p = 0.0091), and those whose SCCs were classified as
T2 compared with those with no high-risk features (Fisher’s test p = 0.0365). Patients with two high-risk
features were significantly more likely to have died due to SCC-related disease than those with no
high-risk features (p = 0.0418). Similarly, patients with T2 SCCs were significantly more likely to have died
from a non-SCC-related cause of death within 5 years than those with no high-risk pathological features
(Fisher’s test p = 0.0510), and those with two high-risk features were more likely to have died from
another cause at 5 years than those with no high-risk features (p = 0.0508). Patients with no high-risk
features were also significantly more likely to be alive with no recurrence at 5 years than those with two
high-risk features (Fisher’s test p = 0.0173).
TABLE 66 Overall outcomes within 5 years after treatment for excised SCCs
Outcome n/N (%) with outcome
Local recurrence 17/276 (6.2)
Regional recurrence 9/276 (3.3)
Distant metastases 0/265 (0)
All-cause mortality 116/265 (43.8)
SCC-attributable death 4/265 (1.5)
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351 SCCs in 337 patients
276 excisions in 265 patients
Alive at 5 years
• 188/337 (55.8%)
• 149/265 (56.2%)
Dead: any cause at
5 years
• 149/337 (44.2)
• 116/265 (43.8)
Unrelated death/
unknown cause
• 140/337 (41.5)
• 112/265 (42.3)
Alive with history
of recurrence
• 7/337 (2.1)
• 5/265 (1.9)
SCC death,
recurrence
recorded
• 3/337 (0.9)
• 3/265 (1.1)
Unrelated death,
recurrence
recorded
• 7/337 (2.1)
• 6/265 (2.3)
Cause of death,
unknown,
recurrence
recorded
• 12/337 (3.6)
• 9/265 (3.4)
Alive no
recurrence
• 181/337 (53.7)
• 144/265 (54.3)
SCC-related
death, no
recurrence
recorded
• 6/337 (1.8)
• 1/265 (0.4)
Unrelated
death, no
history of
recurrence
• 61/337 (18.1)
• 50/265 (18.9)
Cause of
 death, unknown,
 no history of
recurrence
• 60/337 (17.8)
• 47/265 (17.7)
Unrelated
death
• 68/337 (20.2)
• 56/265 (21.1)
Cause of death
not known
• 72/337 (21.4)
• 56/265 (21.1)
SCC-related death
• 9/337 (2.7)
• 4/265 (1.5)
• Local 
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• Distant 
   metastases
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FIGURE 56 Flow chart of outcomes for SCCs (all specimen types in black, excisions only in green).
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TABLE 67a T classification according to sixth AJCC edition
T classification n (%) excised SCCs (N= 294) n (%) patients (N= 275)
T1< 2 cm diameter 153 (52) 142 (51.6)
T2= 2–5 cm 23 (7.8) 22 (8)
T3> 5 cm 10 (3.4) 8 (2.9)
Not classifiable from data available 108 (36.7) 103 (37.4)
TABLE 67b T classification according to seventh AJCC edition
T classification n (%) excised SCCs (N= 294) n (%) patients (N= 275)
T1< 2 cm with fewer than two high-risk features 35 (11.9) 31 (11.3)
T2 > 2 cm with fewer than two high-risk features
OR tumour any size with two or more high-risk
features
151 (51.4) 141 (51.3)
T3 based on invasion of maxilla, mandible, orbit,
temporal bone rather than size
– –
Not classifiable from data available 108 (36.7) 103 (37.4)
TABLE 68 Breakdown of excised SCCs according to the presence of RCPath ‘high-risk’ criteria
Pathological feature n (%) patients (N= 275)
Depth > 4mm 58 (21.1)
Clark level V 46 (16.7)
Poorly differentiated/undifferentiated 77 (28.0)
High-grade histological type 9 (3.3)
Perineural invasion 15 (5.5)
Vascular invasion 4 (1.5)
TABLE 69 Cumulative high-risk pathological features in excised SCCs
Number of high-risk pathological features n (%) excisions (N= 294) n (%) patients (N= 275)
0 143 (48.6) 133 (48.4)
1 98 (33.3) 93 (33.8)
2 35 (11.9) 32 (11.6)
3 17 (5.8) 16 (5.8)
4 1 (0.3) 1 (0.4)
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Summary of number of patients potentially eligible for the proposed trial
The number of patients having SCCs excised with features that may make them eligible for randomisation
into the proposed RCT will depend on the final eligibility criteria that are decided upon in the trial protocol
in order to define ‘high-risk’ SCCs, but various scenarios are summarised in Table 71 based upon the
number of excised SCCs having these features.
In the second stage of the proposed trial, eligible patients will be further randomised to receive either ART
or no ART. Eligibility for further randomisation is anticipated to be those patients with tumours that are
> 2 cm in diameter, > 2 mm deep or Clark level V, and are poorly or undifferentiated, plus those with
perineural invasion. Based on these criteria, the number of eligible patients who would potentially be
eligible for the second stage of randomisation is summarised in Table 72.
TABLE 70 Comparison of outcomes based on AJCC T2 staging and cumulative number of RCPath high-risk features
Outcome
AJCC, n/N (%)
with outcome
Cumulative number of RCPath high-risk criteria,
n/N (%) with outcome
T1 T2 None 1 2 3 4
Local recurrence (SCC as unit of analysis) 1/34
(2.9)
13/141
(9.2)
5/111
(4.5)
4/93
(4.3)
4/29
(13.8)
1/12
(8.3)
0/1
(0.0)
Regional recurrence (SCC as unit of analysis) 0/34
(0.0)
7/141
(5.0)
1/111
(0.9)
4/93
(4.3)
1/29
(3.4)
0/12
(0.0)
0/1
(0.0)
Distant metastases (patient as unit of analysis) 0/33
(0.0)
0/135
(0.0)
0/107
(0.0)
0/88
(0.0)
0/28
(0.0)
0/12
(0.0)
0/1
(0.0)
All-cause death 12/33
(36.4)
67/135
(49.6)
38/107
(35.5)
43/88
(48.9)
18/28
(64.3)
6/12
(50)
1/1
(100.0)
Death attributable to SCC 0/33
(0.0)
2/135
(1.5)
0/107
(0.0)
2/88
(2.3)
2/28
(7.1)
0/12
(0.0)
0/1
(0.0)
Unrelated death/cause not known 12/33
(36.4)
65/135
(48.1)
38/107
(35.5)
41/88
(46.6)
16/28
(57.1)
6/12
(50)
1/1
(100.0)
Alive and no recurrence at 5 years 20/33
(60.1)
65/135
(48.1)
67/107
(62.6)
43/88
(48.9)
10/28
(35.7)
5/12
(58.3)
0/1
(0.0)
TABLE 71 Number of patients with excised SCCs potentially eligible for recruiting into trial
Scenario for eligibility n (%) patients (N= 275)
(A) T2 SCC (based on seventh edition AJCC classification) 141 (51.3)
(B) One or more RCPath-defined high-risk pathology feature (any diameter, any location) 142 (51.6)
(C) Two or more RCPath-defined high-risk pathology features (any diameter, any location) 47 (17.1)
In addition to (B) and (C) above, the following may also be eligible for inclusion
> 2 cm diameter alone, but having no other RCPath-defined high-risk features and not
located at ear or lip
6 (2.2)
> 2 cm diameter alone, with one other RCPath-defined high-risk features and not located
at ear or lip
9 (3.3)
Ear location only but no other high-risk features and < 2 cm 13 (4.7)
Ear location only with one other high-risk feature and < 2 cm 7 (2.5)
Lip location only but no other high-risk features and < 2 cm 1 (0.4)
DOI: 10.3310/pgfar04180 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 18
© Queen’s Printer and Controller of HMSO 2016. This work was produced by Thomas et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
243
Discussion
A total of 421 non-metastatic SCCs were submitted over the 1-year study period to the histopathology
laboratory, which serves a population of approximately 1,070,000 people under the auspices of the
Nottinghamshire Locality of the East Midlands Cancer Network. With a mean age at presentation of
76 years, ranging from 34 to 99 years, older people in this sample were more commonly affected than the
young and about twice as many men were affected as women. The preponderance for SCC to develop
on the sun-exposed areas of the head and neck in both sexes and the excess of tumours located on the
legs in females and the ears in men is consistent with the findings from other studies499,692 and is likely to
be a reflection of the different clothing and hairstyles and exposure of skin from receding hair.
Although a common tumour, recurrences of SCC are fortunately rare. However, a small subset do go on
to have local recurrence after treatment or experience spread to the regional lymph nodes or distant
organs, and some may die as a direct result of their disease. In the present study, 6.2% of SCCs recurred
locally during the 5 years after treatment. This was similar to the 5.4% local recurrence seen after
conventional excision which we recently reported in our systematic review and pooled analysis of case
series of treatments for SCC536 and the 4.6% local recurrence reported in a large 10-year prospective
cohort study of 985 patients.693 Metastasis to regional lymph nodes occurred in 3.3% of excised SCCs.
This was comparable with the 1.9–2.6% figure for nodal metastasis recently reported over a 10-year study
period in a retrospective study of 6164 patients666 and with other studies in which nodal metastases of
3.7% and 4% have been reported569,693 and the 4.4% after surgical excision in our pooled analysis of case
series.536 Overall mortality from any cause was high with 43.8% of the study population having died over
the 5 years, although this is not entirely surprising given the advanced age of the group. However, deaths
that were attributable to SCC were rare, with 2.7% of our total population dying as a result of their
disease. This was similar to the 1.5% and 2.1% figures reported in other studies569,693 and slightly less
than the 4.1% we found on pooled analysis of case series of surgical excision, which may be partly
explained by possible misrecording of deaths as being due to SCC in what were mostly retrospective
studies. Inaccurate death certification has been recognised as a particular problem for NMSC, so these
data should be interpreted cautiously.694 In the four patients with excision in whom death was attributed
to SCC, two were reported to have also had regional metastases and one also had local recurrence.
We did not assess outcomes after different treatment modalities in this study, as most were treated by
surgical excision and there were inadequate numbers which were known to have been treated by other
modalities. It is also possible that SCCs that were treated by destructive modalities such as cryotherapy or
TABLE 72 Number of patients with SCC potentially eligible for second-stage randomisation
High-risk pathological features n (%) patients n (%) patients also having PNI
Diameter, depth and differentiation 4/353 (1.1) 0/353 (0.0)
Diameter, depth or Clark V, and differentiation 7/353 (2.0) 2/353 (0.6)
Numbers with just two of these features
Diameter and depth 14/353 (4.0) 1/353 (0.3)
Diameter and differentiation 10/353 (2.8) 2/353 (0.6)
Diameter and subcutaneous 11/350 (3.1) 3/350 (0.8)
Depth and differentiation 43/353 (12.2) 3/353 (0.8)
Depth and subcutaneous 18/349 (5.1) 3/349 (0.8)
Subcutaneous and differentiation 29/267 (8.2) 6/267 (2.2)
PNI alone 16/353 (4.5) –
PNI, perineural invasion.
SQUAMOUS CELL SKIN CANCER WORK PROGRAMME
NIHR Journals Library www.journalslibrary.nihr.ac.uk
244
curettage and electrodesiccation did not have any pathology recorded on the database. A recent
prospective study of consecutive non-melanoma cancers found that recurrence rates were similar after
excision and MMS, even when the conventional risk factors for recurrence were adjusted for.659 This was
supported by our recent systematic review and pooled analysis of treatments for SCC in which there was
significant overlap of CIs between different treatment modalities.536
Although only a small percentage of SCCs recur, it is important to identify those that are at greatest risk of
recurring at an early stage. Currently the definition of ‘high-risk SCC’ is very variable but the development of
a prognostic model is an important step towards targeting the most appropriate treatments to those who are
most likely to benefit from them, for example ART and nodal staging. In the most recent AJCC classification
(AJCC7), primary SCCs are classified as being T1 or T2, with higher-risk T2 tumours being those > 2 cm in
horizontal diameter or < 2 cm but with two or more additional characteristics associated with poor
prognosis, features which were not incorporated into previous editions: depth of > 2 mm; Clark level IV or
more; perineural invasion; poorly differentiated or undifferentiated; and primary site on ear or hair-bearing
lip.689 This has resulted in a significant increase in the number of SCCs that have been upgraded to T2
tumours from 8% to > 50%. The new classification was designed to stratify patients more accurately than
the previous version and, in general, represents an improvement. Nonetheless, it is not without criticism; it
omits several variables associated with high-risk disease, such as host immunosuppression, previously treated
tumours and the presence of chronic inflammation or location in burns and scars, and there is also some
confusion regarding the precise lip location (hair-bearing or non-hair-bearing) as defined in the AJCC
manual.674 An alternative tumour staging system has been proposed in an attempt to offer better prognostic
stratification of AJCC7 T2 tumours, in which T1 tumours have no risk factors but are upgraded to T2a in the
presence of either perineural invasion or poor/undifferentiated or invasion beyond subcutaneous fat, T2b
tumours have 2–3 risk factors and T3 tumours have bone invasion or have all four risk factors (> 2 cm
diameter, perineural invasion, poorly differentiated and invasion beyond subcutaneous fat).673 This proposed
alternative may be useful for future studies to define high-risk tumours, although it remains to be validated.
The high-risk features used in the AJCC7 are not completely identical to those defined by NICE guidelines
as being high-risk for the purposes of MDT referral and patient management and treatment. In the NICE
guidelines, tumours > 4 mm in depth and those extending into subcutaneous tissue (Clark level V) are
considered to be high-risk.675 The BAD multiprofessional guidelines also adopt these criteria in their
stratification of low- and high-risk SCCs695 and they are adopted as high-risk features in the RCPath
minimum data set.696 Currently, there is limited evidence that the presence of lymphovascular invasion as
an independent risk-factor for metastasis and death,553,697 but its presence is listed as a high-risk
pathological feature in the RCPath minimum data set. Similarly, desmoplastic, acantholytic, spindle,
metaplastic, sarcomatoid, adenosquamous growth patterns and SCCs with an adjacent area of Bowen’s
disease are considered to be high-risk features in the RCPath and National Clinical Guidelines.695,696
In view of the lack of consistency in defining a high-risk patient with SCC, we conducted analyses based
on both the current AJCC7 classification and on the presence of high-risk features specified by the RCPath
in order to compare potential numbers of eligible SCC for the proposed trials using various eligibility
criteria scenarios for high-risk scenarios. In our univariate analysis, we found an association between local
recurrence and the presence of perineural invasion, which is consistent with other studies.673,698 Local
recurrence was also associated with the presence of vascular invasion in our study. Poorly differentiated
and undifferentiated tumours were significantly associated with increased mortality at 5 years from any
cause and patients with such tumours were less likely to be alive with no history of recurrence at 5 years.
Other studies in which multivariate analysis has been conducted have found an association between
metastasis and tumour size and depth.673,699 When we compared outcomes after classifying tumours as T2
according to the AJCC7 system and according to the cumulative number of high-risk pathological features,
patients with T2-classified SCCs and also those with at least two high-risk features were significantly less
likely to be alive and recurrence free at 5 years than those with no high-risk pathology features. However,
we did not find statistically significant differences for locoregional recurrence or distant metastases.
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Further elucidation of the inter-relationship between the various prognostic features and outcomes will
require large prospective studies to be conducted. The main objective of the current analysis was to
determine the types and numbers of SCC that are treated in order to guide the design of such a study.
We only studied outcomes in patients known to have had excisions; excluded patients had other types of
specimens submitted to pathology and may have received other forms of treatment. The lack of data
about treatment received prevented us from comparing outcomes after different treatment modalities.
Another limitation is that we did not examine the impact of the patients’ immune status on outcomes, as
these data were generally not recorded on the pathology database. Nevertheless, this would not affect the
assessment of the number of potentially eligible SCCs for entry into the trial, as immunosuppressed
patients would not be excluded.
Implications for future research
The current study forms part of the feasibility work for a future RCT into management of high-risk SCCs.
It has allowed us to estimate the approximate number of ‘high-risk’ SCC patients in one UK centre based
on different scenarios for tumour eligibility. We envisage that these results may be extrapolated to other
centres in the UK, based on the size of the population served, in order to calculate the number of centres
that would be required to participate in the trial. The number of participants needed to be recruited will, in
turn, be based on powering calculations, which will be informed by the number of those who experienced
adverse outcomes during the 5 years after treatment.
Qualitative feasibility study
Summary
What was already known about this topic?
l Recruitment into RCTs can be challenging, with fewer than one-third reaching their recruitment target.
l Recruitment of older people into clinical trials is particularly challenging.
l Barriers to participation in clinical trials may be protocol, patient or physician related.
l Suboptimal recruitment into clinical trials may result in misleading conclusions being drawn and limit
the external validity of the trial.
What did this study add?
l Participants generally had poor understanding of SCC even though all had experienced treatment of
the condition.
l Understanding of the processes of clinical research and randomisation was poor among participants.
l Overall participants did not regard the proposed RCT as being unfeasible.
l Randomisation to one of the surgical arms in the first stage of the proposed trial was not overly
concerning for participants, although willingness to be randomised would depend if their SCC was
located in a cosmetically or functionally sensitive site.
l Generally participants would be more reluctant to be randomised into the ART versus no radiotherapy
arm of the second stage of the proposed trial. Concerns about receiving radiation were cited as the
main reason for this.
l Potential participants in a future RCT would want information about the trial to be provided in a variety
of formats.
l The randomisation process will require thorough explanation and may require additional time and staff
input to ensure that participants are thoroughly cognisant of the process and to optimise their
willingness to be randomised.
l The concept of clinical equipoise will need reinforcing in order to overcome triallists’ and participants’
potential preference for one treatment arm over the other.
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Introduction
Squamous cell skin cancer is a common cancer; however, the evidence base for the effectiveness of
different treatments is poor, with no RCTs comparing treatments for the types of SCCs seen in everyday
clinical practice518 and a lack of consensus regarding the use of some treatment modalities such as ART
and sentinel lymph node biopsy. As a result, there is wide variation in management practices. Furthermore,
there is currently no prognostic model to guide decisions about which treatments or combination of
treatments are most appropriate for optimal patient management. One of our objectives in this project is
to develop a proposal for a RCT that will address two areas of management uncertainty for high-risk SCCs,
optimal excision margins and the role of ART, which were identified as research gaps in our appraisal of
the evidence and as priorities for research in our survey of clinicians.
It is recognised that recruitment into multicentre RCTs can be difficult, with fewer than one-third reaching
their recruitment target and more than half requiring extension.700 Apart from the funding and ethical
implications, this may lead to a type II error, in which it is concluded incorrectly that there is no significant
difference between the treatment arms. In addition, the incidence of NMSCs increases with age, with
approximately 80% occurring in people > 60 years,519 but the recruitment of older patients into clinical
trials can be particularly challenging. It is reported that only one-quarter to one-third of potentially eligible
older people are enrolled into trials,701 which may significantly impact on external validity. On analysis of
our own retrospective SCC case series data, we found an average age at presentation of 75 years (see An
analysis of squamous cell skin cancer treated over a 1-year period). The RCT we are proposing is therefore
going to require successful recruitment from a largely elderly population. As there have been no previous
RCTs specifically addressing this type of skin cancer, it is important to examine the beliefs and experiences
of a population representative of potential RCT participants. This will help to identify possible barriers and
drivers to recruitment, thus facilitating the design of the trial and assessment of the resources required.
Aims
l To evaluate potential barriers to successful recruitment into a proposed future two-stage RCT of SCC
surgery and ART.
l To assess likely willingness of patients to be randomised into the proposed RCT.
l To explore current understanding of their condition and clinical research generally in people previously
treated for SCC, with a view to developing appropriate participant information resources for the
proposed RCT.
Methods
Patients with cutaneous SCC who had been treated by one of the consultant dermatologists (WP) at
Nottingham University Hospitals NHS Trust between 1 January 2012 and 31 December 2012 were sent
a letter from the clinical care team inviting them to take part in the study, along with a participant
information sheet (see Appendix 15) explaining the purpose of the study. Private patients were excluded.
Consent to take part was implied by return of a reply slip allowing the research team to contact them.
A postal questionnaire with open and closed questions relating to the design of the proposed RCT and
hypothetical willingness to be randomised to each stage was designed, with workshop input from
members of the UKDCTN Patient Panel, who also piloted the questionnaire. The questionnaire was sent to
identified potential participants who were asked to return their completed questionnaire within 14 days of
receipt (see Appendix 16).
The questionnaire proposed a focus group, designed to explore patients’ attitudes to research and their
condition generally, and to discuss issues around the trial itself in greater depth. Respondents who
expressed an interest in such a group were telephoned by the research team and invited to take part.
Seven participants consented to take part; therefore, one focus group was held and facilitated by two
researchers (Louise Lansbury and Paul Leighton). Discussion was based around a broad topic guide, which
included willingness to take part in clinical research generally, willingness to participate in each stage of
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the two-stage trial being proposed and possible barriers to taking part in research. Participants’ use of
information resources and knowledge of their condition was probed to ascertain the needs of participants
in the proposed RCT in terms of information provision. The focus group lasted approximately 90 minutes
and was recorded using digital recording equipment and transcribed in full.
Data from the questionnaires and focus group were analysed using a Thematic Framework Analysis
approach.702,703 An initial a priori thematic framework was constructed from the literature on clinical
treatment and clinical trial recruitment, containing themes on knowledge of SCC, treatment experiences,
attitudes towards research and understanding of randomisation. The framework was a simple model
constructed selectively to address the research question and reflecting the straightforward purpose of this
research. Subtopics were amended if there was an excess of data or if no data were captured for a
particular theme. A thematic map was generated to reflect the content of the focus group discussion and
questionnaire responses and to generate insight into recruitment to the proposed trial (Figure 57). Data
from the questionnaires and focus groups were coded, indexed and charted onto the thematic framework
for interpretation according to the research objectives. Coding was ‘broad brush’ and largely descriptive to
reflect the straightforward research aims.
Demographic data were analysed using SPSS 21 statistical software.
Ethical approval for the study was granted by the Proportionate Review Sub-Committee of the National
Research Ethics Service Committee West Midlands –Coventry and Warwickshire (REC reference 13/WM/0051).
Research and innovation approval was given by the Nottingham University Hospitals NHS Trust in its capacity
as a PIC, and the study was included on the NIHR Clinical Research Network Portfolio.
Results
Fifty-nine patients were identified as being potentially eligible for the study, having had surgical excision of
a SCC within the specified 12-month period and were sent letters inviting them to participate. Thirty reply
slips (51%) were returned, including one informing the team that the patient had subsequently passed
away, so questionnaires were posted to 29 potential participants. Completed questionnaires were returned
for 24 participants (83%).
Nineteen men (79%) and five women (21%), with a mean age of 72.5 years (SD 8.98 years), took part in
the study. Three-quarters (n = 18) of participants were retired and the remainder were either in full- or
part-time employment (n = 3 participants), self-employed (n = 1) or not working due to ill health (n = 2).
Educational status varied among respondents, with seven (29%) having professional and/or postgraduate
qualifications, two (8%) holding a university undergraduate degree, two (8%) having ‘A’ levels (Advanced
levels), three (13%) having ‘O’ levels (Ordinary levels) or equivalent, one (4%) having a School Certificate,
8 (33%) having no formal qualifications, and one (4%) not specifying highest educational attainment.
A total of seven participants also agreed to take part in the focus group (six men, one woman), with a
mean age of 70.4 years (SD 9.22 years).
Information
provision
Emotional
experiences
Reasons to do
research
Willingness to
take part
Understanding
process
Concerns about
randomisation
SCC
knowledge
Experiences
and concerns
Trust in doctor Study design
considerations
Willingness to
be randomised
Barriers to
taking part
Knowledge Attitudes to research RandomisationTreatment
FIGURE 57 Thematic framework of factors influencing willingness to participate in a two-stage trial of surgery and
ART for SCC.
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The thematic map was organised according to four overarching themes:
1. knowledge of the condition
2. experiences of treatment
3. attitudes towards research
4. attitudes towards randomisation.
Patient knowledge of the condition
Two main areas of knowledge of SCC were identified during the focus group discussion:
1. knowledge of SCC itself, including existing knowledge of causes, risk factors and prognosis
2. information resources used to get information, their adequacy and requirements for provision of
information resources for the proposed trial.
Knowledge of squamous cell skin cancer
Overall participants in the focus group did not feel well-informed about their condition, even though some
of them had received treatment for multiple skin cancers. There was little pre-existing knowledge of SCC
prior to diagnosis, with some participants previously never having heard of it as a discrete type of skin
cancer. Several participants recognised sun exposure as a major risk factor and there was some speculation
that the reason that males are more commonly affected than females may be because females using sun
protection measures more than men.
. . . the reason that there’s more men here, that they get it more than women. Is it because women
wear a lot of make-up on their faces.
Participant (male, 64 years)
Presumably women are more eager to use the sun creams. I’m thinking of my young daughter and
wife, is that they’re all very keen to protect their skin whereas men don’t seem to bother as much.
Participant (male, 79 years)
Most participants had at some time attempted to rationalise why they had developed the cancer. Exposure
of a cut to aluminium and wire, exposure to grinding dust, radiation treatment, a specific sunburn event,
and long-term medication use were cited as potential causes of individual skin cancers. Knowledge of
prognosis was variable with some participants not being aware that some SCCs can recur or that there is
an increased risk of developing new skin cancers elsewhere. The more ‘experienced’ skin cancer patients,
who had a history of more than one skin cancer, felt quite confident that they would know how to
recognise a new skin cancer.
Information provision
Although participants generally had access to information leaflets that were given to them in clinic
explaining the condition and its treatment, some could not remember much about them, while others
found the leaflets were quite useful and interesting. However, there was general agreement that they
could have been much better informed about SCC. Some felt that they had been given the leaflets and
told to go away and read them, but would like to have had more explanation from the clinicians treating
them, but there was acknowledgement of the workload and time constraints of the medical staff and
potential to compromise time to treatment, which was a concern to participants.
Participant (male, 62 years): I got just a leaflet . . . They never explained. They said ‘Take that, read
that’. I suppose they were busy doing other things.
Facilitator: It sounds like the doctors could talk to you a bit more?
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Participant (male, 62 years): Yeah, I think so. Especially those that are performing surgery on you or
putting you under the knife.
Participant (female, 64 years): That’s going to eat into the time they’ve got and we’ve said we want
quicker treatment.
The internet was another source of information used by those with access to learn more about their
condition and, for some, was the main source of information. This was done independently and they had
not been recommended particular sites by the clinicians.
Another potential source of information was the skin cancer specialist nurse and, although some
participants had been given details of this service during their treatment, none had actually accessed the
facility after treatment. One participant also admitted that they were attending the focus group as they felt
very poorly informed and were hoping to learn more about SCC from the session.
Participants indicated in the discussion that if they were invited to take part in the proposed RCT, they
would like to have a choice of formats through which participant information is provided. It was felt that a
website dedicated to the trial would be useful, with details of the trial itself and the research team, with the
proviso that any written information, either web-based or in leaflet form, should be easy to understand and
the language not too technical. Some participants expressed that they would also want to a face-to-face
discussion about the trial, but the concern about taking up too much of the clinician’s time was again
raised. There was general agreement that access to either a member of the research team or a specialist
nurse in order to discuss the trial itself or their own clinical care would be satisfactory and would lessen the
burden on the clinician.
Experiences of treatment
Three areas were identified regarding treatment experiences:
1. experiences and concerns about diagnosis, referral and treatment
2. emotional experience
3. trust in the clinicians.
Experiences and concerns about diagnosis, referral and treatment
Although all participants had experienced surgical excision of their skin cancer, there was some variation in
their overall experiences and satisfaction with the service. This was most evident with initial diagnosis and
referral, whereby delayed diagnosis by their GP was reported by a couple of participants, which resulted in
late referral and the feeling of mistreatment of the condition:
The delays for me were treatment by the doctor [GP], who I felt was mistreating me and I complained
and finally convinced a senior doctor that I had to be referred to dermatology.
Participant (male, 79 years)
My main concern was with the identification of the SCC as this was not identified by my GP and it was
several weeks before I was referred to hospital and the appropriate action taken. By the time it was
dealt with the wound had grown and resulted in two operations to ensure complete removal.
Questionnaire respondent (male, 60 years)
The concern was raised that GPs should be better educated to recognise skin cancers at an early stage and
to make rapid referrals to the specialist secondary care team. Timeliness of treatment was important to
participants and, although none expressed dissatisfaction with the 2-week wait rule, some were frustrated
that the system could not be bypassed if they subsequently developed new skin cancers. The idea of a
specialist ‘walk-in’ treatment day centre attracted some support during the focus group discussion.
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Overwhelmingly, the most important treatment outcome for focus group participants was complete
removal of their SCC and minimising the chances of it recurring:
When you find out you’re going to have an op, all you want to do is make sure the cancer is taken
away completely. I don’t care how big it is, how deep, but just make sure you get it all away. That
was my attitude to surgery.
Participant (male, 79 years)
The most important outcomes of treatment were considered to be removal of the cancer (10/24) and
minimising the risk of recurrence (11/24); for the remaining three respondents, both outcomes were
equally important.
Assurance that the cancer was removed was of greater importance than the size of the surgical wound
itself; nevertheless, concerns were expressed about donor skin graft sites, which may prove to be more
problematic than the recipient site.
Emotional experience
Anxiety, fear and the need for reassurance that the SCC has been treated adequately were all experienced
by participants, indicating that SCC is a condition that is viewed as being as serious as other forms of
cancer and not merely a trivial inconvenience to those affected by it:
When you hear that ‘c’ word, you naturally assume the worst, whether it’s a small cancer or a big
cancer, you know, you naturally assume the worst and, I can’t think of anything to say – I want to be
on this earth as long as possible . . . Anxiety, fear, I experienced all that. When they told me I thought
my world had collapsed . . . But the fear and anxiety when you’re waiting to have to go and have it
done was horrible, I wouldn’t want anybody to go through that. I thought my world was coming to
an end.
Participant (male, 62 years)
Trust in the clinicians
The concept of trust in the treating physician underpinned much of the discussion in the focus group.
Implicit faith in the knowledge and skills of the specialist was voiced by some of the participants, with
unquestioning acceptance that the treatment they were receiving was in their best interest:
I trust the doctor; I trust doctors because that’s their job you know. I asked the surgeon ‘Did you get it
out?’ and he says ‘I’m doing them every day, I think I got it all, I’ve cut more of it away but I think I
got it all out.’ So I trust him . . . So I believe, I believe in my surgeon, and my life was in his hands.
Participant (male, 62 years)
I mean, you just go and he said ‘We’ll have to cut it out’ and you just say ‘Well, all right, just get on
with it.’ I can’t tell them what to do. You just trust them.
Participant (male, 81 years)
On the other hand, some challenged the belief that the surgeon could confidently say that all the
cancerous tissue had been removed.
Participant (male, 62): The surgeon knows; he’s doing them all them every so when he cuts you open
he can see roughly, I’m sure he can see, roughly what’s there and what he can get out.
Participant (male, 67): I’d be interested to know the answer to that – can he? . . . Can the surgeon tell
when he’s chopping away?
Participant (male, 79): No, I don’t think he can.
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Having confidence in the treating physician as a pre-requisite to participating in the proposed trial was
raised in the questionnaire responses:
I would want to have faith in the surgeon/consultant giving the advice and/or operating.
Questionnaire respondent (male, 84 years)
Providing information to potential participants about the team involved in the trial may, therefore, be an
important strategy to increase trust in those who are going to be administering the treatment arms,
thereby encouraging participation.
Attitudes to research
Four main areas were identified relating to attitudes towards research:
1. Reasons for participating in research.
2. Study design considerations.
3. Willingness to participate in the proposed RCT.
4. Barriers to participating in clinical research.
Reasons for participating in research
During the focus group, both personal and more general reasons for taking part in clinical research were
discussed. There was a general feeling that clinical research is important in this country. An altruistic sense
of giving some benefit to others and giving something back for treatment received were common themes:
I love the thought of helping others if possible.
Participant (male, 62 years)
As for research, I’d be delighted to give something back to the Treatment Centre; they’ve treated me
so well . . .
Participant (male,67 years)
I’m willing to go the extra yard to help others.
Participant (male, 80 years)
Any kind of research is for the benefit of us all, not just ourselves here but for everybody and it is
quite important.
Participant (male, 79 years)
The idea was also expressed that in addition to helping others, discovering more about a disease and
advancing treatment, the participant themselves may also benefit from taking part in research:
As I believe skin cancer will return to me, I would like to be involved in any research.
Questionnaire respondent (male, 62 years)
Study design considerations
The nature of the interventions in the arms of a RCT was considered to be an important factor that may
influence the decision about whether or not to participate. Further to discussion about trials involving
surgery and those involving new drugs, participants generally felt more comfortable with the idea of taking
part in surgical trials:
I suppose there is a history, not necessarily in this area, but other researchers, where they have gone ahead
and introduced drugs which have later on proved to be not quite what they thought. I suppose thalidomide
is a name that comes to mind, but perhaps more drugs than – I think here we’re talking more surgery.
Participant (male, 67 years)
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. . . I think it comes from the things you hear on the news – how somebody died I don’t know how many
years ago from taking a tablet from research. So yeah, I would definitely be more comfortable with surgery.
Participant (female, 64 years)
Some participants were less sceptical than others about taking part in drug trials, although the idea was
expressed that wariness about taking part in such trials may be tempered if they were terminally ill:
If I was terminally ill I would take anything; if it didn’t help me perhaps it would help someone else in
the future, but yeah, if I was terminally ill that might be different.
Participant (female, 64 years)
The idea that participation in a clinical trial may result in getting a new treatment or in closer monitoring
of their condition had been considered as an attractive reason to take part and some agreed that
presentation of the trial in such a way may increase their willingness to participate, although this was not
an issue for everyone.
Willingness to participate in the proposed randomised controlled trial
There was general agreement in the focus group discussion that, in principle, participation in the first
surgical stage of the proposed trial would not be overly concerning, although reservations were expressed
about having larger margins for SCCs located on the face (particularly in younger or female patients) or
periorificially, where function could be compromised.
Participant (female, 64 years): I think it could depend on who you are, how old you are, where it is as
to how much . . . If you’re a young woman you might prefer as little as possible.
Participant (male, 79 years): I think the site of this is important too. Obviously if it’s on the face you
wouldn’t be volunteering for 10 mm if it wasn’t necessary, and it hasn’t been proved necessary yet.
Participant (male, 67 years): I think if it’s near the eye or any other opening, if you think it’s going to
affect the working of the eye by pulling the nerves or damaging the nerves or whatever then I would think
a bit more carefully about this . . . but if it’s on your shoulder or whatever, then you’d take a bit more.
Participant (male, 62 years): I’d go for that. If it’s on your face then go for as little as possible . . .
Problematic skin grafts following surgery had been experienced by some of the focus group participants
and were discussed as a factor that would impact negatively on willingness to take part in a trial involving
larger excision margins.
Willingness to participate in the second stage of the proposed RCT, in which ART after surgical excision
will be compared with no ART, was more reserved. Several participants both in the focus group and
questionnaire respondents expressed fear over having additional radiotherapy, with possible side effects
and ‘doubts whether radiotherapy really works – too random kill or cure’ (male, 60 years) being raised as
reasons for reluctance to participate.
One participant who had previously had radiotherapy as part of a trial was very suspicious that his skin
cancer had been caused by the radiotherapy and has subsequently been left ‘very frightened of all forms
of it’ (male, 80 years). The psychological impact of being in the ART arm of the proposed RCT was also
raised as an issue in the focus group discussion, with the suggestion that the disease would be perceived
as being more serious by the participant:
I think it would definitely take over your life and it also becomes in your head more serious . . . up to
6 weeks, you know, in your head, it’s more serious.
Participant (female, 64 years)
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Barriers to participation
Other than the specific reasons indicated above regarding willingness to take part in the individual stages
of the RCT, more general barriers to recruitment were identified in the focus group and questionnaires.
Some of these were age-related: extra visits to hospital, feeling worn-out after hospital visits, lack of
concentration, concern over the future and pre-existing deafness were some potential barriers that were of
concern to individuals. The inconvenience of possible extra hospital visits in terms of time commitments,
transport, travel and parking expenses was an important consideration for some. The retired focus group
participants discussed that time may less of an issue for them but did feel that parking and travel expenses
should be reimbursed for participants.
Attitudes to randomisation
Three areas relating to randomisation in RCTs were identified:
1. Understanding of the randomisation process.
2. Concerns about randomisation.
3. Hypothetical willingness to be randomised in the proposed RCT.
Understanding randomisation
The concept of randomisation was an area of confusion, with some focus group participants never having
heard of the process and others having vague ideas about why and how randomisation is done:
Participant (male, 62 years): Is that when they pick from all angles, all walks of life . . .?
Participant (male, 79 years): I would imagine it’s a bit like Ernie that picks a number out and that’s the
one you get.
Participant (male, 60 years): . . . I think sometimes you use a control, so sometimes you give a placebo
where you get no treatment at all.
Concerns about randomisation
Concerns about randomisation raised by respondents to the questionnaire (who had been given a brief
outline of the randomisation process in the participant information sheet), related to misunderstanding
of the purpose of randomisation, lack of equipoise and the perceived threat to the optimal care of
the patient:
People might meet this situation as a life-or-death predicament and would therefore want the optimal
treatment and not be randomised so they take pot-luck – whether or not radiotherapy is offered when
it is something they might need – not to be withheld therefore.
Questionnaire respondent (male, 62 years)
Fear of not getting the treatment which is most effective for their SCC.
Questionnaire respondent (female, 64 years)
My hesitation arises out of the obvious concern that the randomised treatment selection will not be
the optimum treatment for me . . . although I appreciate that the study is in fact an attempt to
establish optimisation.
Questionnaire respondent (male, 76 years)
Interestingly, one participant felt that the uncertainty of the effectiveness of the different treatment arms
in the RCT would actually discourage them from wanting to take part.
Further to explanation of the randomisation process in the focus group, the consensus was that
randomisation should not be seen as threat to the best care of the participant, although there was still
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some concern about not getting the usual treatment for a condition and about delays to treatment which
may be incurred during the research process:
Maybe if I wasn’t getting something that somebody normally got for what I have, so that I was
actually not getting it, then I think . . . mm, is this the right thing to do?
Participant (female, 64 years)
If you had a very fast growing cancer like my wife, when you could almost sit at the table and watch it
grow, then you’d want it going into fairly quickly.
Participant (male, 80 years)
Hypothetical willingness to be randomised into proposed trial
Questionnaire participants were asked whether or not they would hypothetically be prepared to be
randomised into one or both stages of the proposed trial. Seven out of the 24 (29%) questionnaire
respondents indicated that they would definitely be willing to be randomised to both stages of the
proposed RCT and a further 5 (21%) indicated that they would probably be willing to be randomised to
both stages. Two participants (8%) said they definitely would not want to randomised to either stage and
another two (8%) were not sure. A further three (13%) respondents indicated that they would only want
to be randomised for the first surgical stage of the trial and an additional two (8%) would probably be
willing to be randomised to the first stage only. One respondent (4%) indicated willingness to be
randomised to the second ART stage only. Therefore, in total, 17 (71%) participants indicated definite or
probable hypothetical willingness to be randomised into the first stage of the RCT and 13 (54%) into the
second stage.
However, in response to questions about preference for one treatment arm over the other for each of the
stages of the trial, six of those who claimed they would definitely or probably be willing to be randomised
indicated a strong preference for one of the treatment arms. Four of these respondents favoured a more
radical approach, with preference for the larger surgical excision margin and ART.
Sounds to me like a better chance of removing everything.
Questionnaire respondent (male, 68 years)
Gives more chance of removing cancer (10-mm margin).
Questionnaire respondent (male, 86 years)
Again I feel it will help in complete recovery (ART).
Questionnaire respondent (male, 86 years)
Cosmetic reasons were given for preference for a smaller margin in the remaining two participants.
Discussion
This study has identified some previously recognised factors that may influence recruitment into clinical trials
generally but, to our knowledge, is the first that has specifically addressed recruitment into a trial for
cutaneous SCC. By recognising misunderstandings and concerns about clinical research generally, and the
specific trial proposed, appropriate strategies can be devised to overcome these and to enhance recruitment.
We found that specific knowledge about cutaneous SCC was generally poor, with confusion about the
causes of the condition and its prognosis, even among those who had a history of previous skin cancers.
This confirms the findings of two other studies that have assessed the knowledge of patients with skin
cancer, although neither of these related specifically to SCC.516,704 In terms of recruitment into the
proposed trial, a lack of patient knowledge about SCC in itself should not be a barrier as potential
participants will receive patient information resources providing background information about SCC,
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including its natural history, the treatments options and possible implications of the different treatment
arms. The way that such information is presented will be key to enhancing the understanding of potential
participants. It should be clear, use language that is appropriate to a lay person and available in a choice
of formats. The need for the provision of high-quality information that is appropriate to the needs of
the patient at that point in their diagnosis, and repeated over time, has been highlighted previously.675
Receiving a diagnosis of skin cancer induces anxiety and fear in those affected and the lack of recall of
information given at initial diagnosis may be a reflection of the emotional state of the patient at the time.
Skin cancer guidance advises that information provided should therefore be repeated over time and should
be available in other formats such as audiotapes of consultations, videos or other specialised materials, if
appropriate.675 This was raised as an option that potential participants would like to have.
There was general recognition of the need for rapid diagnosis and treatment of SCC, and an overwhelming
view that the most important outcome of treatment should be to completely remove the tumour and to
minimise the risk of it recurring. Although generally not a life-threatening condition, those affected want
minimal delays in referral and treatment. Compromised timeliness of treatment caused by the research
process itself would, therefore, not be tolerated by potential participants. However, delays previously
experienced by participants in this study were related to diagnosis of SCC rather than the treatment received
after referral to the specialist. Current recommendations are that patients with suspected cutaneous SCC
should be urgently referred to a specialist and seen within 2 weeks of referral.675,705 Perceived delays in
referral by the GP owing to misdiagnosis caused frustration and enhanced anxiety for those who had had
such an experience and raised concern that some GPs may not be adequately educated to diagnose
suspected SCC. The ability of GPs to diagnose skin cancer varies widely706,707 and although several studies
have evaluated the impact of educational interventions on improving diagnostic accuracy among primary
health-care providers, these tend to be isolated interventions and have generally not been rigorously
evaluated.708 Educational interventions have been found to be of variable effectiveness706,709 and modifying
and maintaining clinical practice in the long term can be challenging.710 Studies addressing educational
interventions with outcomes that focus on performance changes are therefore required, but are outside the
remit of the current study and the RCT we are proposing.
Understanding of the clinical research process and how and why randomisation is done was lacking
among participants in this study. Nonetheless, there was consensus that clinical research is important and
that it helps moves treatment forward. A sense of altruism was identified as a positive driver to participate
in research. In addition, there was some feeling that having a terminal illness as opposed to less advanced
disease in an individual may enhance this altruistic attitude. Other studies of willingness to take part in
clinical trials in patients with metastatic disease as opposed to primary disease have confirmed this.711,712
Conversely, reasons to participate may also be in the self-interest of the individual, based on the belief that
the treatment they receive may be an advantage to them personally and that by helping to move the
evidence base forward, they may themselves benefit from any advances should they require treatment for
the same condition in the future.
Misunderstanding of the concept of randomisation, or the perceived advantage of one treatment arm
over another, may be seen as threats to optimal care and may fuel uncertainty and additional anxiety that
may compromise successful trial recruitment. Even though questionnaire respondents in this study had
been given information about the nature of the randomisation process and its purpose, uncertainties and
concerns about randomisation were evident from their responses, underpinning the need for clear,
accurate provision of such information for potential trial participants. However, the idea of randomisation
is difficult for lay people to accept and their interpretation may differ from that of medical professionals,
so there may be a need for further discussions with potential recruits in order that they are informed
sufficiently to be able to give informed consent.713 Furthermore, provision of additional information has
been shown to sway attitudes positively towards participation in those initially dissenting from taking part
in cancer trials and careful in-depth discussion may resolve some of the concerns about randomisation.714
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Patient preference for one treatment arm over the other was expressed by some participants in this study.
This included some of those who claimed that they would be hypothetically willing to be randomised into
one or both stages of the trial, although the perceived benefit of one of the treatment arm is evidently
going to influence their final decision whether or not to take part and risk receiving their non-preferred
treatment. This attitude is a recognised barrier to recruitment715 and one that will need to be probed and
challenged by researchers and clinicians who are presenting the trial and taking part in discussions with
potential participants.
Several studies have found that the clinician introducing the trial to potential participants has the greatest
influence on their decision to take part or not and that lack of confidence in the doctor will negatively
influence this decision.716 The role of trust in the knowledge and advice given by the clinician has been
seen to be of importance to participants in this study. The level of this trust is therefore likely to have a
positive impact on patients’ willingness to take part in the proposed trial. On the other hand, some
patients may feel that the process of randomisation may compromise the doctor–patient relationship and
undermine trust in the doctor, preferring instead for the clinician to make the any treatment decisions for
them. Trust as a disincentive to participate in trials has also been reported elsewhere.717 Clinical equipoise
in individual clinicians recruiting participants into trials is of fundamental importance to a trial’s success and
lack of equipoise may be a particular issue in trials involving surgical interventions.718,719 Additional training
of clinicians consenting participants may therefore be necessary to help overcome this. Another approach
would be to run a parallel, non-randomised preference arm alongside the main RCT.718
General willingness to participate in clinical research may be moderated by factors relating specifically to
the trial in question. Regarding the proposed SCC trial, participation in the surgical stage was seen as less
of a threat than, for example, taking part in a trial involving a new drug or in a trial in which there was
the possibility of being randomised to a placebo arm, which has been recognised as a disincentive to
participate in trials.720,721 Although almost three-quarters of participants claimed they would definitely or
probably be willing to be randomised into the first surgical stage, the decision about whether or not to
participate may be complicated by potential cosmetic implications, particularly for younger, female,
patients and for SCCs located on the face or in a functionally sensitive area (e.g. around the eye). Overall,
hypothetical willingness to be randomised into the second stage of the proposed trial involving ART was
less enthusiastic, with 54% claiming definite or probable willingness to be randomised. Concerns about
receiving radiation were cited as the major barrier to participation in those who said they would not be
willing to be randomised. In contrast, of the participants who did claim to be potentially willing to be
randomised, those who expressed a preference for one of the treatment arms said they had a strong
preference to receive the ART as they felt there was a better chance of it clearing the cancer. The
proportion of potential participants who are hypothetically willing to be randomised is therefore likely to
be an overestimate of the actual numbers, which will need to be taken into account when designing the
trial. Other patient-related factors were identified as barriers to the proposed trial and primarily related to
participation in the second radiotherapy stage. Some saw the extra hospital visits that would be required
as part of the radiotherapy regime as an inconvenience in terms of time, transport and cost, so the
provision of additional costs for reimbursement of trial-incurred expenses should be considered as a
strategy to encourage participation. Advanced age, physical frailty, the presence of comorbidities and
uncertainty about the future were also identified as reasons why some people may be reluctant to become
involved in research. Age-related factors are recognised as a significant barrier to recruitment into
trials701,722 yet, in the proposed trial, the population pool from which recruits will be drawn will be largely
> 70 years of age. Exclusion criteria related to comorbid conditions and previous malignancies may
therefore need to be modified in the protocol if older and more frail patients are to be included in the
research and for the trial results to be externally valid. Extra resources may additionally be required for
research personnel to spend time with older participants to explain the protocol and to obtain
informed consent.
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Strengths and limitations of the study
Evaluation of the understanding and concerns about clinical research generally and the specific trial being
developed provides an insight into potential barriers that may affect the willingness to participate in such a
trial and the opportunity to incorporate strategies in the protocol to overcome these barriers.
A limitation of this study is that all participants had previously had surgical treatment of a cutaneous SCC
and, therefore, had more insight and expectations of treatment than people presenting for the first time
and invited to participate in the proposed trial. However, as none of them had had ART after surgery, this
insight would be less of an issue for the second stage of the proposed trial. An advantage of having
participants with prior treatment experience is that it allows for evaluation of the needs for the provision of
information resources and, given the lack of a patient support group for this condition, has supplied a pool
of volunteers who are theoretically willing to review patient materials produced.
People who returned their questionnaires and took part in the focus group may be more motivated to take
part in research generally; therefore, the numbers who declared hypothetical willingness to be randomised
may not be a true reflection of the population pool generally and needs to be interpreted with caution.
Although more males than females participated in this study, this was not intentional and reflects the
demographics of the population that is affected by this condition.
Implications for research
This study has allowed us to evaluate potential barriers to participating in the proposed skin cancer trial in
a population representative of those who would be eligible to take part in the trial itself. Importantly,
those who participated in this study did not reject the proposed trial as being unfeasible.
Actual numbers who are willing to participate in each stage will not be known until the trial is under way
and the suggestion from this study is that eligible participants are less likely to want to be randomised
into the second stage of the trial. The incorporation into the protocol of an initial pilot phase to assess
recruitment may therefore be prudent, with an alternative strategy such as a parallel non-randomised arm
if participants express a strong preference for one treatment over the other or if recruitment does not
reach target.
Understanding the needs and concerns of potential participants will allow the development of appropriate
information resources for the trial, which will be of crucial importance to help potential participants make
an informed decision about whether or not to take part in the trial.
Treatment uncertainties for high-risk squamous cell skin cancer:
a trial proposal
Summary
What was already known about this topic?
l There have been no RCTs that have directly compared the effectiveness of different treatments
for SCC.
l Treatment variability exists among clinicians who manage SCCs.
l Locoregional recurrence occurs in approximately 5% of SCCs, but prognosis is poor once a SCC
has metastasised.
l A risk stratification model is required so that treatment decisions are targeted most appropriately.
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What did this study add?
l This proposed multicentre, multidisciplinary study will be the first RCT to address clinically important
management uncertainties for commonly encountered primary, non-metastatic SCCs.
l The proposed RCT will directly compare outcomes for high-risk SCCs treated with either conventional
excision with a wide surgical margin or MMS and will provide data on the adequacy of clinical and
histological margins.
l The proposed RCT will evaluate the role of ART in treating the highest-risk SCCs.
l This trial has the potential to generate high-quality data that will contribute towards the development
of a risk-stratification model and assist management decision-making.
l The results of the proposed trial will feed into clinical management guidelines and inform future
research needs.
Introduction
As discussed previously in this chapter, there has been a lack of research comparing the effectiveness of
SCC treatments and no RCTs have compared different treatments for the primary, non-metastatic, SCCs
that are seen most commonly in everyday clinical practice.
The clinician survey that we conducted, and that is reported earlier in this chapter, identified areas of
management uncertainty across specialities. This, together with the results of the systematic reviews we
conducted, has identified topics which have formed the basis of the proposal for this RCT. Following
extensive multidisciplinary discussions, a two-stage trial is being proposed that has been prioritised for
further development by the NCRI melanoma CSG and which will be submitted for a funding application
on the near future. In the first stage, T2 SCCs will be randomised to be excised with a either a 10-mm
surgical excision margin or MMS. Furthermore, as there is currently a lack of evidence regarding the
effectiveness of ART in treating SCCs, patients with SCCs that are identified as being at higher-risk of
relapse (T2b) will be further randomised to receive ART or no radiotherapy in the second stage of the trial.
It is also envisaged that the trial will provide useful data about the types of SCCs that are likely to respond
better to the interventions being applied, which will help with the development of a prognostic model and
will help clinicians to direct particular therapies most appropriately.
The protocol for this trial is still under development with support from the NCRI non-melanoma subgroup
of the melanoma CSG and has not yet been submitted for funding. This section is therefore an outline of
the proposal and so details may be subject to change and will be finalised after further discussion within
the group.
Aims and objectives
l To assess whether or not there is a difference in the rate and timing of locoregional relapse between
patients with high-risk T2 SCCs that have been excised with a 10-mm surgical margin and those
treated with MMS.
l To assess whether or not there is a difference in the rate and timing of locoregional relapse in patients
who are treated with post-operative radiotherapy and those who are treated by excision with a 10-mm
margin or MMS alone.
l To develop a prognostic model for treatment of patients with high-risk SCC.
Trial design
The proposed trial is a pragmatic, multicentre, two-stage, non-blinded, RCT comparing excision with a 10-mm
surgical margins with MMS and comparing ART after surgery with no ART (Figure 58). The primary outcome
will be time to first locoregional recurrence within 3 years of treatment, although participants will be followed
up for 5 years after the end of treatment for assessment of late outcomes associated with radiotherapy.
Owing to the nature of the interventions, treatment allocation will not be masked from the participants or PIs.
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Setting and target population
Target population
Participants will be adults (at least 18 years of age) with primary invasive, non-metastatic, high-risk SCC of
the skin. The Brigham and Women’s Hospital tumour staging criteria723 will be used to identify patients
eligible for entry into the trial. Patients having a T2 SCC with at least one risk factor (tumour diameter
≥ 2 cm, poorly differentiated, perineural invasion of a nerve of calibre ≥ 0.1 mm, or invasion beyond
Diagnostic punch biopsy at presentation
Confirmed T2 SCC with ≥ 1 high-risk
factor (BWH criteriaa)
First randomisation stage (day 0)
MSS to clearance10-mm margin
Clear histological margin of ≥ 1 mm
T2a SCC
(1 high-risk
factor only)
T2a SCC
(1 high-risk
factor only)
T2b SCC 
(2–3 high-risk factors)
Randomise
No ART ART No ART
Primary outcome: follow-up 3 years for locoregional recurrence (event-based analysis)
Total 5 years’ follow-up for late RT effects
Outcome assessment and 5-year follow-up (schedule as per protocol)
aBrigham and Women’s Hospital T staging high-risk factors
ART
Randomise
T2b SCC 
(2–3 high-risk factors)
• Diameter > 2 cm
• Poorly differentiated histology
• Perineural invasion nerve calibre > 0.1 mm
• Invasion beyond fat (excluding bone invasion which automatically upgrades to T3)
• (OR > 4-mm deep as alternative to invasion beyond fat)
FIGURE 58 Proposed outline of SCC trial.
SQUAMOUS CELL SKIN CANCER WORK PROGRAMME
NIHR Journals Library www.journalslibrary.nihr.ac.uk
260
subcutaneous fat ≥ 4 mm deep) will be eligible to be randomised into the first surgical stage of the trial.
Only patients randomised during the first stage of the trial, and who have 2 or 3 of the above risk factors
(i.e. T2b SCCs), will be eligible to be randomised into the second radiotherapy versus no radiotherapy
stage of the trial. Therefore, all participants will take part in the first stage of the trial and patients who
have not been randomised in the first stage will not be eligible to participate.
Setting
Recruitment and delivery of the interventions will be provided in secondary care, with identification of
potential participants by the skin cancer MDT. The trial will be a multicentre trial and site selection will be
based on (1) the availability of a dermatologist or plastic surgeon who is willing to be PI for the site, (2) the
availability of a clinical oncology service that can administer the ART intervention and (3) proven track
record of recruiting into other clinical trials.
Eligibility
Inclusion criteria: first stage (10-mm excision versus Mohs micrographic surgery)
l Patients with a diagnosis of primary, invasive, non-metastatic, cutaneous SCC confirmed on
diagnostic biopsy.
l The SCC is staged as T2 and has at least one high-risk factor, based on the Brigham and Women’s
Hospital staging criteria.
l A 10-mm surgical margin is achievable at the site of the eligible SCC.
l The patient is able and willing to give informed consent.
Exclusion criteria: first stage
l Recurrent, previously treated, SCC.
l Surgery contraindicated (e.g. coagulopathy).
l Pregnant or lactating women.
Inclusion criteria: second stage (ART versus no ART)
l The patient was randomised to excision with a 10-mm margin or Mohs in the first stage of the trial.
l The SCC is staged as T2b and has two or three high-risk factors, based on the Brigham and Women’s
Hospital staging criteria.
l The patient is able and willing to give informed consent.
Exclusion criteria: second stage
l The patient was not randomised to one of the surgical arms in the first stage of the trial.
l History of prior radiotherapy for skin cancer or other conditions.
l Radiotherapy contraindicated – location on back of hand or lower leg.
Only one eligible SCC per patient will be randomised.
Randomisation and blinding
The randomisation schedule will be generated by computer using a randomly varying block size and will
be generated and held by the Clinical Trials Unit administering the trial. The trial administrator will carry
out the randomisation via a web-based system and alert the surgeon as to which group they are in. The
second stage of randomisation will take place after surgical excision and when histology is known in order
to identify those SCCs meeting the additional layer of eligibility criteria. Only excised SCCs with histological
confirmation of clearance of ≥ 1 mm from the peripheral margin and fascial plane deeper than the level of
invasion for deep margin will be eligible for randomisation.
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There will be no blinding of participants or PIs throughout the trial. Assessors of photographs of cosmetic
appearance will be blinded as to participants’ identity, interventions received and time since treatment.
Interventions
Surgery
In the first stage of the trial, the intervention will be standard surgical excision with either a 10-mm margin
of normal-looking skin around the SCC, or MMS to microscopic clearance of tumour. At presentation, all
potentially eligible SCCs will have a diagnostic biopsy. SCCs with at least one high-risk factor (T2) will be
eligible to be entered into the trial. Delivery of the MMS will be by a consultant dermatologist or plastic
surgeon who has undergone a period of additional training in the technique.
Adjuvant radiotherapy
Adjuvant radiotherapy will be administered by a clinical oncologist. The exact regime has yet to be finalised
but the total recommended dose is 45–55 Gy in 2–5 Gy fractions over the course of several weeks and
should be given within 12 weeks of surgical excision. The treated area will include a pre-defined margin of
normal-looking skin.
The follow-up of participants who receive only surgery and those who also have ART will be identical.
Outcome measures
Primary outcomes
Primary outcome will be time to locoregional recurrence from initial randomisation up to 3 years after
treatment. A standard definition of local recurrence will be drawn up to distinguish it from metachronous
(new primary) tumours.
Secondary outcomes
The secondary outcomes will be as follows:
l Time to distant metastases within 3 years of initial randomisation.
l Time to tumour-related death within 3 years of initial randomisation.
l Overall disease-free survival (time from randomisation to death from any cause).
l Completeness of surgical excision by measurement of histologically clear margin.
l Number of Mohs layers required to clearance of tumour.
l Quality of life at baseline and at each follow-up consultation after completion of treatment. The tool
for assessing QoL will be the Skin Cancer Index,724 which is a validated disease-specific tool for patients
with NMSC.
l Cosmetic appearance of treated area assessed photographically at baseline (post surgery but before
radiotherapy if applicable) and 2 and 5 years post treatment by three assessors blinded to participant
identity, treatment allocation and year of follow-up.
l Within-trial cost analysis from a NHS perspective.
Study schedule and data collection
Screening for the first stage of the trial will take place on identification of a high-risk SCC as defined in the
trial protocol. This will either be on the initial visit to the skin cancer clinic after referral from primary care
or, for SCCs only identified as being high-risk after histology results are available and, therefore, eligible
for randomisation, on the first clinic visit after initial surgery. Randomisation into the second stage will take
place when full histological classification after surgery is available which will allow for identification of the
highest-risk SCCs as defined in the protocol. Participants potentially eligible for randomisation will be
discussed in the skin cancer MDT. Participants randomised to receive ART will be treated no more than
12 weeks after their initial surgery.
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Participants will be followed up on a 3-monthly basis until first recurrence or for 3 years after initial
randomisation, with a final assessment at 5 years to allow for assessment of late outcomes associated with
radiotherapy. As this is a pragmatic trial, there will be a window of flexibility for the 3-monthly visits.
Participants will be given information sheets advising them how to self-examine the treated area, local skin
and lymph nodes, and will have access to the research team between clinic visits should they have
concerns about recurrences or new tumours.
Histological confirmation of suspected relapses should be sought when possible. When histology is not
readily obtainable, radiological or photographic evidence should be recorded of the relapse. Management
of relapses will be at the discretion of the treating clinician in discussion with the SSMDT. Management of
distant metastases may involve the enrolment of the patient in other clinical trials appropriate to that
scenario. The proposed study schedule is summarised in Table 73.
Health economics
An economic evaluation will be conducted alongside the trial and will be incorporated into the protocol.
A health economist with experience of cost analysis will be on the Trial Development Team.
Statistical analysis and sample size
Sample size will be calculated using the baseline recurrence rates established as part of the 5-year outcome
assessment work which was conducted earlier in this project and from recurrence rates in the systematic
review of observational studies.536 The sample size will be calculated by a statistician with experience of
cancer trials who will be a member of the Trial Development Team. All analyses will be documented in the
SAP, which will be finalised prior to database lock. This will also include methods to deal with missing data
and sensitivity and subgroup analyses when appropriate.
Ethical arrangements
The main ethical issues are:
l that eligible patients should be aware of the uncertainty regarding the best approach to the
management of high-risk primary SCCs
l that trial participation must not delay the pathway to the definitive treatment of SCC.
The key members of the SSMDT managing SCC, typically dermatologists, clinical oncologists and plastic
surgeons, will be local investigators. Approval by the REC and local Research and Development team will
be obtained before investigators enrol participants. Clinicians will retain responsibility to take immediate
action to protect the health and interest of individual participants.
Risk and anticipated benefits for participants
Surgery is the current mainstay of treatment for patients with SCC of the skin and is generally safe;
however, there is a small risk of excessive bleeding and infection. Some tumours, particularly those that are
large or in cosmetically complex areas may require a flap or graft for repair. Furthermore, patients who
are unable to lie down because of a comorbid condition may not tolerate MMS, which is a potentially
lengthy procedure.
Radiotherapy is an established treatment modality for cutaneous SCC, either on its own or as adjuvant therapy,
and is generally well-tolerated in this context. As multiple treatment sessions are required, patient convenience
may be compromised. Ionising radiation is also associated with a small increased risk of cutaneous carcinoma
within the treatment field. Atrophy, hypopigmentation, alopecia and telangiectases are also commonly seen
late cutaneous sequelae of radiotherapy, which may be unacceptable for younger patients. Owing to the risk
of radionecrosis, radiotherapy is not advisable for lesions overlying bone or cartilage.
Participants will be made aware of the risks in the participant information resources as well as when they
are counselled for informed consent. Incidence of adverse events will be monitored throughout the trial.
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Potential benefits to participants cannot be guaranteed, although all participants will have surgical excision
to manage their primary disease. Participants who experience emotional distress as a result of participating
in the trial will be offered details of a counselling service.
Informed consent
The nature and purpose of both stages of the trial will be explained to potential participants when they
are first approached to take part. However, they will be required to give their written informed consent
separately for each stage of the trial, if applicable. All participants will give their written informed consent
prior to randomisation to one of the two surgical arms. Participants who are then eligible to take part in the
second stage of the trial on the basis of their high-risk pathology will give written informed consent prior to
randomisation to receive ART or no ART. A trained member of the research team will counsel participants
about the reasons that the trial is being conducted, potential risks associated with the interventions and the
purpose of randomisation. Participants will have time to consider whether or not they wish to give their
informed consent and will have access to a member of the research team to discuss further if required.
Participants’ rights to decline trial participation without giving a reason will be respected.
Informing participants of possible benefits and risks
Participant information leaflets (PILs) will be prepared in line with current guidelines and will be informed
by the results of the feasibility study which was undertaken as part of this project. These will contain
information about the trial, how the trial may affect patients, and outline likely benefits and risks to
participants. The trial will also have a dedicated website containing this information and details of the
research team.
Research governance
The trial will be run in accordance with the sponsor’s SOPs and managed through a Clinical Trial Unit with
expertise in cancer trials. An independent TSC will be established prior to initiation of the trial, which will
oversee the conduct of the trial. A DMC will be set up to ensure participant safety throughout the trial.
Confidentiality of data
All participants’ data will be handled and stored in accordance with the sponsor’s SOPs and the Data
Protection Act.218 Trial documentation will be retained using secure archiving facilities for 7 years.
Trial regulation requirements
As the trial involves radiation, a Medical Physics Expert (a registered clinical scientist registered with the
Health Professions Council) will be involved with writing the ethics application and a study contact.
The trial will be registered on an approved trial registry prior to the start of recruitment and the protocol
and analysis plan will be published in full.
Patient and public involvement
In contrast to some chronic skin diseases, there is no patient support group for people who are affected by
cutaneous SCC. Nevertheless, we have aimed to involve patients and stakeholders throughout the work
package whenever possible. Early engagement with all key stakeholders will help to encourage the wide
dissemination of the results of the final study, leading to early adoption of the trial findings and impact on
guidelines and policies.
During the process of identifying a topic for future research in the form of a RCT, we engaged with
clinicians from various specialties that are involved in the day-to-day management of patients affected by
SCC. Their helpful comments and suggestions led to the identification of potential RCTs and have provided
a pool of potential collaborators for the trial itself.
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Patients themselves have had, and will continue to have, a vital role throughout the life of the trial.
A former skin cancer patient was a coauthor on our Cochrane Systematic Review,518 providing valuable
input from a lay person’s perspective. Furthermore, as we have taken the trial proposal forward towards a
funding application in collaboration with the NCRI non-melanoma subgroup of the melanoma CSG, we
have received insightful comments on the proposal from the patient representative who sits on that group.
However, it has been in the feasibility study in which patients have had the greatest impact on our work.
Evaluation of the feasibility of the proposed trial from the perspective of potential participants was
considered crucial in guiding the design of the proposed RCT and to aid the development of participant
resources. In addition, the early identification of possible barriers to recruitment was important in order to
develop strategies to optimise recruitment, particularly from a target population which is predominantly
elderly. The feasibility study took the form of a questionnaire and focus group. We sought the opinion of
members of the Centre for Evidenced Based Dermatology patient panel, including some who had a history
of skin cancer themselves, in an interactive workshop session in which the questionnaire was refined and
delivery of the questionnaire and focus group was discussed. Patients who had been treated for SCC
over the course of the previous 12 months and who were representative of the population from which
participants in the proposed RCT will be recruited took part in the feasibility study. Key points were
identified from this work; these have already informed the proposed RCT and will continue to do so as
participant resources are developed for the trial.
l Receiving a diagnosis of SCC induces anxiety and patients may struggle to recall information given at
the initial consultation. Repeating information and the use of non-written formats such as videos and
audiotapes may help overcome this. The availability of participant information resources in a variety of
formats is desirable.
l Information resources must be in plain language that is easily understood by patients from a range of
educational backgrounds.
l The concept of randomisation is poorly understood and will need thorough explanation if recruitment
to the trial is to be optimised. This may require additional staff and time resources to ensure
participants understand and are comfortable with its principles.
l Randomisation to one of the surgical arms of the trials would generally not be problematic for
feasibility studies participants, unless the SCC was located in a cosmetically or functionally sensitive
area. Fewer participants would feel comfortable about being randomised to receive ART or not, mainly
owing to their perceived fear of receiving radiation. This could have an impact on the successful
recruitment into the second stage of the proposed RCT and is being taken into account when writing
participant information sheets. The degree of risk of radiation when used in this context must be
carefully explained and the notion of clinical equipoise reinforced.
l In view of the advanced age of potential participants in the proposed RCT, exclusion criteria in terms of
existing comorbidities should not be too rigid and extra staff and time input may be required to allay
the concerns of older patients.
l Financial arrangements should be in place to cover the costs of extra hospital visits that may be
incurred by participants randomised to receive ART.
l Importantly, potential participants did not reject the proposed RCT as being unfeasible from a
patient’s perspective.
This programme of work has shown that patients with SCC would like to know more about their
condition, but also that there is interest in helping with future research. It will be important to include a
patient representative on the TSC. Furthermore, we now have a group of patients from the focus group
who are willing to review documents and other resources produced for participants in the trial.
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Summary and conclusions
Why is this research programme important?
Squamous cell skin cancer is the second most common type of NMSC, with approximately 20,000 new
cases of SCC diagnosed in the UK each year; however, this is likely to be a significant underestimate.
Although the prognosis is generally good after surgery, between 3% and 6% of patients experience
locoregional recurrence and an estimated 550 deaths occur annually in the UK as a result of NMSC, the
majority of which are attributable to SCC. The incidence of SCC is increasing worldwide, yet the evidence
base for its treatment is poor.
This SCC work programme commenced with a Cochrane Systematic Review of treatments for primary
non-metastatic SCC that highlighted the need for well-designed randomised studies in order to improve
the evidence base for the management of this very common condition. A second review of observational
studies was undertaken to comprehensively assess the currently available next best evidence from
non-randomised studies (overwhelmingly case series).536 This review, now published in the British Medical
Journal536 and has been used to inform the SIGN guidelines725 for the treatment of SCC.
An online survey of clinicians was undertaken to gain an overview of current SCC treatment practices,
to understand which outcomes clinicians considered to be of greatest importance, to offer clinicians the
opportunity to suggest potential trials and to gauge their interest in taking part in a future trial. Two key
areas of uncertainty relating to the management of high-risk SCC were identified: optimal excision margins
and the role of ART. After iterative discussions with multidisciplinary colleagues at the NCRI non-melanoma
subgroup of the melanoma CSG, a proposal for a pragmatic two-stage RCTs addressing these areas of
uncertainty has been agreed on and has been incorporated into the melanoma CSG’s strategic plan. This
will be the first RCT to include patients with the forms of SCC that are seen in routine clinical practice and
to compare the effectiveness of different management strategies for high-risk SCCs.
Implications for clinical practice
The current mainstay of treatment for SCC is surgery, either with conventional excision of tumour alone
with a margin of normal-looking skin, or MMS. Other treatments in the current management guidelines517
include radiotherapy, either alone or as an adjunct to surgery, curettage and cautery, or cryotherapy.
Treatment choice is based on tumour and patient characteristics. However, treatment practices such as
excision margins and ART are not standardised and vary according to individual clinicians and, in some
cases, the availability of facilities for particular treatments.
The clinician survey and evidence appraisal conducted as part of this Programme Grant indicated that there
are areas of management uncertainty that are not addressed in current guidelines. The proposed RCT will
provide much needed evidence to inform future guideline development regarding excision margins, the
use of MMS and the role of ART in treating high-risk SCCs. Stratification of patients according to their risk
will guide clinical practice and will assist with clinical decision-making regarding the most appropriate
treatment for individual patients.
During the course of the Programme Grant, the following guidelines have made use of the work:
l NICE Evidence Update October 2011: Improving Outcomes for People with Skin Tumours, Including
Melanoma: Evidence Update October 2011.726
l SIGN SCC guidelines.725
Implications for research
This is the largest programme of dedicated clinical research into SCC treatment to date and has stimulated
interest in SCC research.
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The identification of gaps in the evidence and areas of treatment uncertainty has resulted in the
development of a proposal for the first RCT of its kind for this very common cancer. Important research
questions will be addressed in this trial:
l Adequacy of excision margins in surgical excision of high-risk SCCs.
l Effectiveness of Mohs surgery compared with surgical excision.
l The role of ART.
The results of the analysis of SCCs submitted to histopathology have given an indication of the number
and types of high-risk SCCs eligible for inclusion in the RCT and the frequency of outcomes in patients
within 5 years after treatment, which is informing development of the protocol.
Patients feel that the proposed RCT is feasible from the perspective of potential participants. However,
they identified that poor understanding of the nature and purpose of randomisation and perceived lack
of equipoise regarding the treatment arms could be major barriers to successful recruitment, and will
need to be taken into account when presenting the trial to participants. Furthermore, their information
requirements will be taken into account when producing participant resources for the trial to ensure that
these are delivered in the most appropriate formats.
Future research recommendations
Given the current lack of studies of good methodological quality, there is certainly scope for the
development of further RCTs in the future. Our clinician survey has indicated that, apart from the areas of
uncertainty that will be investigated in our proposed trial, there is also interest in the role of newer agents
such as cetuximab to treat SCC and the optimisation of follow-up schedules for SCCs according to their
risk of recurrence. Patient-reported outcomes and QoL measures should be integral to future SCC
research. In addition, as the population becomes increasingly aged and the burden of SCC on health
service provision continues to grow, evaluation of cost-effectiveness of different treatments will be an
important consideration.
Patients affected by SCC clearly deserve to receive treatments that are both appropriate for them and
supported by good-quality evidence. However, SCC does not behave in the same way as other skin
cancers, such as BCC, and the evidence base for treatments is currently very poor. The work of this
Programme Grant has helped to address this issue, with a view to informing guidelines and future clinical
decision-making and by generating a step-change in data needed to effectively plan for a definitive
national RCT.
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Chapter 5 Pyoderma gangrenosum work
programme
Abstract
Introduction
Good-quality data to inform practice on the management of pyoderma gangrenosum (PG) are lacking.
Anecdotal evidence and retrospective case series indicate that prednisolone and ciclosporin are among the
most commonly used oral treatments.
Methods
The Study of Treatments fOr Pyoderma GAngrenosum Patients (STOP GAP)727 trial comprised two parts:
1. A multicentre, parallel-group, observer-blind RCT of ciclosporin (4 mg/kg/day) versus prednisolone
(0.75 mg/kg/day).
2. A prospective observational cohort study of patients treated with topical therapy.
Results
A total of 121 patients out of a planned 140 were enrolled into the RCT (n = 59 prednisolone and n = 62
ciclosporin). There was no evidence of a difference between ciclosporin and prednisolone in the velocity of
healing over 6 weeks, adjusted mean difference 0.00 cm2/day (95% CI –0.20 to 0.21 cm2/day; p = 0.975).
Median time to healing was 134 days for ciclosporin compared with 112 days for prednisolone. In both
groups, < 50% of lesions had healed by 6 months and almost 30% had a recurrence. Approximately
two-thirds of patients experienced adverse reactions, with more serious infections occurring in the
prednisolone group and more hypertension and renal dysfunction occurring with ciclosporin.
Sixty-six patients, with generally smaller lesions, were enrolled into the observational study of topical therapy,
74.2% of whom received the superpotent corticosteroid, clobetasol propionate 0.05%. By 6 months,
43.8% of ulcers had healed on topical therapy alone and the median time to healing was 45.5 days
(IQR 29.5–160.0 days). Baseline ulcer size was a significant predictor of time to healing (hazard ratio 0.94,
95% CI 0.88 to 1.00; p = 0.043) and 14.8% patients had a recurrence. One-third of patients required
systemic therapy.
Conclusions
Ciclosporin and prednisolone demonstrated similar efficacy in treating PG, although neither treatment was
associated with a good healing rate. Many patients with limited PG can probably be managed effectively
with topical therapy, thereby avoiding the adverse reactions associated with systemic treatments. The
choice of systemic treatment is probably down to patient choice, guided by the likely adverse event profile.
Content
This chapter describes two complementary studies relating to the treatment of PG as outlined below.
Details Comment
A randomised controlled trial of prednisolone versus
ciclosporin in the treatment of pyoderma gangrenosum:
STOP GAP trial
Contains details of a national multicentre trial which
compared prednisolone and ciclosporin for the treatment
of PG
Treatment response of patients receiving topical treatments
for pyoderma gangrenosum: a prospective cohort
observational study
An observational study that was run in parallel with the
RCT described in the previous chapter, which monitored
the response of patients receiving topical treatments
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Details Comment
Patient and public involvement A summary of how patients and practising clinicians have
contributed to the design, conduct and development of
this work programme
Summary and conclusions
A randomised controlled trial of prednisolone versus ciclosporin in
the treatment of pyoderma gangrenosum: STOP GAP trial
The following text is adapted from Ormerod et al.727 This is an Open Access article distributed in
accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others
to distribute, remix, adapt and build upon this work, for commercial use, provided the original work is
properly cited. See: http://creativecommons.org/licenses/by/4.0/.
Summary
What was already known about this topic?
l Pyoderma gangrenosum is a severe, painful ulcerative condition of the skin, with a significant mortality.
l The evidence base for current treatments is very weak, with a single published RCT involving
30 participants.
l In more severe cases, prednisolone has historically been the main systemic therapy, but many clinicians
have since switched to another systemic therapy, ciclosporin, in the belief it is more effective and has
fewer side effects.
l Both prednisolone and ciclosporin have significant predictable side effects.
What did this study add?
l The hypothesis that ciclosporin is more effective than prednisolone was not supported by our trial
evidence. Both agents were of similar efficacy and neither were outstanding, with only about 50% of
ulcers being healed by 6 months.
l We found that adverse events were very common (around two-thirds of patients) in both groups and
the nature of the adverse event profile (serious infections with prednisolone and hypertension and
renal dysfunction with ciclosporin) may help to inform which treatment could be considered according
to underlying patient risk factors.
l Recurrence of PG is common – approximately one-third of cases will suffer a further episode within
2–3 years.
l Current therapeutic strategies are inadequate and further research into more effective treatment
options is required.
Introduction
Pyoderma gangrenosum is an inflammatory ulcerative skin disease, which is frequently painful and often
occurs in association with conditions such as inflammatory bowel disease (IBD), arthritis or haematological
malignancy.728 A 2012 retrospective cohort study in the UK has reported an adjusted incidence rate
(standardised to the European standard population) of 0.63 per 100,000 person-years.729 The development
of PG was associated with a threefold increased risk of death compared with general population controls,
and a 72% increased mortality over controls with IBD.
There are currently no national or international guidelines covering the management of PG. Patient
information issued by BAD describes topical and systemic treatment options, as well as lesser used options
such as intravenous steroids or biologics. Topical treatments for PG include potent steroid preparations
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or calcineurin inhibitors and commonly prescribed systemic treatments comprise antibiotics, steroids and
immunosupressants.730 Only one RCT in patients with PG is reported in the literature.731 This small study of
30 patients compared the anti-tumour necrosis factor (TNF)-α monoclonal antibody infliximab (5 mg/kg) to
placebo. Significantly more patients in the infliximab group demonstrated clinical improvement at 2 weeks
than placebo (the primary endpoint; 46% vs. 6%, respectively; p = 0.025). However, owing to its cost,
infliximab is not currently considered a first-line treatment for PG.
Consistent with the lack of good-quality RCT evidence, systematic reviews of treatments for PG have
primarily relied on anecdotal reports or retrospective case series.732 Based on the available evidence,
systemic corticosteroids such as prednisolone are generally considered to be the most predictable,
effective, medications for PG when delivered in adequate doses.733 However, retrospective data also lend
support to the use of ciclosporin. A number of case reports document complete remission of steroid
refractory, IBD-related PG lesions with ciclosporin.734,735 Complete response was reported for all participants
in a study of five patients receiving 4–5 mg/kg/day of oral ciclosporin734 and 11 patients receiving the drug
at an initial concentration of 4 mg/kg/day intravenously.735 Other case series have reported encouraging
proportions of patients, with a range of underlying diseases, achieving complete responses to ciclosporin
(10 out of 11736 and 3 out of 7737). Vidal et al.738 and Vidal and Alomar739 performed a review of 26 cases
of classical PG. A total of 3–6 mg/kg/day of ciclosporin was used in 22 of these patients, with 51 episodes
between them. Among these episodes, a complete response was recorded for 96% and a partial response
for 3%. The second most commonly used treatment was prednisone, used in 15 patients and 26 episodes.
Complete responses were recorded in 61% episodes, partial responses for 26% and no response for 11%.
However, data from these studies are challenging to interpret as the majority of patients were receiving
concomitant steroids rather than ciclosporin alone.
Given the complete absence of high-quality evidence on the first-line treatment of PG, a RCT (STOP GAP)
was conducted in order to test the hypothesis that ciclosporin was superior to prednisolone in the
treatment of PG.727
Methods
A summary of the trial methods is presented here. For further details, please consult the trial protocol740 or
the trial website.741
Trial design and oversight
The STOP GAP trial was a multicentre, parallel-group, observer-blind, RCT to compare the efficacy and
safety of ciclosporin with prednisolone. It was a pragmatic trial that reflected current practice as far as
possible. Patients were assessed at baseline, 2 weeks, 6 weeks and when the ulcer had healed (maximum
of 6 months). Appropriate national ethics and regulatory approvals (ethics: 09/H0903/5, Medicines and
Healthcare Products Regulatory Agency: 19162/0213/001, EudraCT: 2008–008291–14) were obtained and
all participants gave written informed consent. The trial was co-ordinated from the NCTU at the University
of Nottingham. Oversight of the trial was performed by monthly Trial Management Group meetings
and an independent TSC that met twice a year. All data issues, including safety, were overseen by
progress reports presented to an independent DMC. The trial was registered at Controlled-Trials.com
(ISRCTN35898459) prior to start of recruitment.
Participants
Recruitment took place at 39 hospitals in the UK and inclusion and exclusion criteria are listed in Box 8.
Participants were asked not to use any topical therapy (e.g. corticosteroids or calcineurin inhibitors) after
randomisation. Patients who required first-line topical therapy were invited to enter a parallel observational
study (see Treatment response of patients receiving topical treatments for pyoderma gangrenosum:
a prospective cohort observational study).
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BOX 8 Inclusion and exclusion criteria
Inclusion criteria
Pyoderma gangrenosum as diagnosed by the recruiting dermatologist. (An ulcerative lesion may have mixed
aetiology, but provided the investigator has confidence that a clinical diagnosis of PG is appropriate then they
are eligible. Other contributing factors and atypical features will be captured in the case report form.)
Must have a measurable ulceration (e.g. not pustular PG).
Aged > 18 years.
Able to provide written, informed consent.
Exclusion criteria
Granulomatous PG – this condition is very rare and may respond differently to treatment.
Ciclosporin or prednisolone or intravenous immunoglobulin therapy in the previous month.
Already participating in another clinical trial.
Pregnant, lactating or at risk of pregnancy.
Hypersensitivity to prednisolone or ciclosporin.
Biopsy consistent with a different diagnosis.
Biopsies will be used to exclude alternative aetiologies (e.g. malignancy, granulomatous PG, arteritis) rather
than to confirm the diagnosis of PG, as histology is supportive rather than pathognomonic. Ideally, the biopsy
will be a 1.5-cm rectangular biopsy taken through the edge of the ulcer and left to granulate and heal by
secondary intention. Alternatively, two separate punch biopsies done at the edge of the ulcer and at the
extending margin may be used. It is not normal practice to await histological confirmation before initiating
therapy, so patients will be randomised prior to receiving histological results. If the histology indicates an
alternative aetiology, the participant will be excluded at that time.
Clinically significant renal impairment that would result in the investigator not normally treating with either
study drug.
Any pre-treatment investigations, the results of which would prompt the investigator not to use either
study drug.
A diagnosis of malignancy or pre-malignant disease where treatments might interfere with ongoing therapy or
might cause harm (e.g. history of lymphoma, multiple lymphoma, leukaemia, CIN, systemic cytotoxic therapy).
The patient has a concurrent medical condition that means the investigator would not normally treat the
patient with either of the study drugs (e.g. a degree of hypertension that would not lead to using either of the
study drugs, advanced heart failure, poorly controlled diabetes, history of peptic ulcer, malignancy in
previous years).
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Interventions
Participants were randomised to receive either 0.75 mg/kg/day of oral prednisolone in a single dose or
4 mg/kg/day of ciclosporin in two divided doses. The dose of study drug could be adjusted (up or down)
according to normal practice, but clinicians were encouraged not to alter the dose until week two if
possible. The maximum increase permitted per day was 1 mg/kg/day for prednisolone and 5 mg/kg/day
for ciclosporin.
A change to the protocol was made in August 2011 after recruitment of 82 participants. A patient with a
very high body mass index who was randomised to prednisolone experienced bowel perforation on a dose
of 110 mg/day. As a result of this serious adverse event, ceiling doses of 75 mg/day of prednisolone and
400 mg/day of ciclosporin were implemented from thereon, regardless of body weight.
Randomisation and blinding
Participants were randomised (1 : 1) to treatment allocation using a computer-generated pseudorandom
list, using permuted blocks of randomly varying size between two and six (using the ralloc add-on for
Stata, Stata Corporation, Texas, USA). Randomisation was stratified by lesion size (≥ 20 cm2 vs. lesions
< 20 cm2) and presence or absence of underlying systemic disease. For the purposes of randomisation,
lesion size was estimated based on the maximum longitudinal length and maximum perpendicular length
and converted to approximate area by the formula (Equation 1), which approximates to an ellipse.
Length × width × 0:785: (1)
Treatment allocation was concealed until interventions were all assigned and recruitment, data collection,
data cleaning and analysis using sham treatment codes were complete except for the purpose of
DMC analyses.
This was an observer-blind study. The primary outcome (velocity of healing) and global treatment response
were assessed from digital images of the target lesion by assessors blind to the allocated treatment;
however, clinicians and participants were aware of their treatment allocation. Full blinding was not
possible owing to logistic and methodological difficulties in blinding treatment allocation. For example,
the two drugs require different dosing regimens and different arrangements for monitoring of side effects.
Blinding the trial interventions using placebo medications was beyond the scope of this pragmatic trial and
may have had a detrimental effect on treatment adherence resulting from need for additional tablets.
Nevertheless, treatment allocation was only revealed to the recruiting physician once participants’ details
and key stratification variables had been irrevocably entered by the physician onto the web-based
randomisation system maintained by NCTU.
Administration of a live vaccine (Bacillus Calmette–Guérin, measles, mumps, rubella, yellow fever, oral polio,
oral typhoid) within the last 2 weeks.
The patient is currently taking rosuvastatin (Crestor®, AstraZenica) for the treatment of hypercholesterolaemia,
as this is contraindicated when taking ciclosporin.
CIN, cervical intraepithelial neoplasia.
BOX 8 Inclusion and exclusion criteria (continued)
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Assessments
Clinic visits were conducted by a dermatologist and took place at baseline, week 2, week 6 (primary
outcome) and when the ulcer had healed (up to a maximum of 6 months post randomisation). Clinic visits
consisted of standard clinical tests, medical history taking, assessment of side effects, measurement of the
ulcer and clinician’s evaluation of the target lesion. A digital image of the target lesion was also taken at
baseline, week 6 and final visit. The same clinician saw the participants at each clinic visit whenever possible.
Participants assessed the severity of their PG and QoL at baseline, 6 weeks and on healing (or 6 months if
not healed) (see Appendices 17 and 18 for baseline CRF and week 6 CRF). In addition, they completed a
study diary that captured daily pain scores and use of analgesics for the first 6 weeks, plus impact on
daily activities, use of dressings, adverse events and the use of health services throughout the trial
(see Appendix 19). Adherence to trial medication was assessed using patient diaries. These data were
categorised as using medication every day, most days, some days or never.
At the end of the trial, investigators obtained hospital records of those for whom the target lesion had
healed to ascertain the recurrence of PG and time to recurrence.
Digital images were used to assess the blinded outcomes of velocity of healing and global treatment
response. If digital images were not available, then physical measurements of the lesion taken during clinic
visits and global response by the treating clinician were used.
A standardised template was photographed alongside the target ulcer in order to calibrate the image
in the image analysis software (Figure 59). Images were stored electronically and transferred in an
anonymised fashion to the co-ordinating centre at NCTU. Each image was loaded into the image analysis
software and the circumference of the lesion was manually drawn by two trained assessors (Bryony Elliot
and Joanne Perdue) using Verge Videometry VEV MD software (Vista Medical, Winnipeg, MB, Canada).
For the global treatment response, an independent dermatologist (Suyin Ong) scored patients’ treatment
response using a pair of images from baseline and final visit.
FIGURE 59 Pyoderma gangrenosum ulcer measurement using image analysis software.
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Quality control of digital image assessments
All images were independently reviewed by two dermatologists to ensure that the lesions were consistent
with a diagnosis of PG and that the measurements taken by the trained assessors were an accurate
representation of the ulcer size. In cases when discrepancies were observed, the rules in Table 74
were applied.
Outcomes
Primary outcome
Velocity of healing at 6 weeks measured used the formula below (Equation 2). Date X is the earliest of
either the date at which the lesion stopped requiring dressings if this occurred prior to 6 week visit, or the
date of the 6 week visit. Healing was captured for a single target lesion per patient. If multiple lesions
were present, the lesion that could be photographed on a single plane (i.e. not around the curvature of a
limb) was designated the target lesion.
Change in area (cm2)/½Date X − randomisation date (days). (2)
Velocity of healing was chosen for the primary outcome as it has been shown in previous studies to be a
good predictor of healing in patients with leg ulcers742,743 and because blinded assessment was possible
using digital images and independent assessors. Being able to assess velocity of healing at 6 weeks
also minimised the risk of missing data. Nevertheless, it was always our intention that time to healing
be considered the most important secondary outcome, as it is more clinically relevant and is easier
to interpret. Time to healing also gives an indication of the duration of treatment and, therefore,
the potential for cumulative drug toxicity.
Secondary outcomes
Time to healing Assessed by participants based on the time at which sterile dressings were no longer
required for the wound and confirmed using digital photography at the first opportunity. If the date the
lesion stopped requiring dressings was not recorded, the date of the clinic visit was used.
Pyoderma gangrenosum-specific global treatment response A seven-point Likert scale ranging from
completely clear to worse (assessed by clinicians, participants and by digital images).
Resolution of inflammation This is a previously published PG assessment scale including erythema and
border elevation.744 Erythema and border elevation are each scored from zero to four (representing none
to very severe). Resolution of inflammation was taken to have been achieved if both items were scored
as zero (none) as per the original scale.744 This score was recorded by clinicians for each clinic visit and
participants by completing a postal-return questionnaire. In response to feedback from patients
TABLE 74 Discrepancies and action
Image assessments Action
Both measurements map the lesion appropriately and
measurements agree within a ratio of 1 : 1.1
Use mean of two measurements
Both measurements map the lesion appropriately but
measurements disagree by a ratio of > 1 : 1.1
Two dermatologists to remeasure and use the mean of
the new measurements
One measurement has mapped the lesion incorrectly
(e.g. when healed areas have mistakenly been included owing
to residual erythema or surface changes)
Discard the image that was mapped incorrectly and use
the second measurement
Both measurements have mapped the lesion incorrectly Dermatologists to redraw the measurement and use this
for analysis
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during development of the trial, an additional question probing the degree of exudate was also
included. This information is presented separately and was not incorporated into the ‘resolution of
inflammation’ score.
Self-reported pain For the first 6 weeks, participants reported daily pain severity in their study diary on
a scale from zero to four (none, mild, moderate, severe or extreme) and whether or not painkillers were
taken that day.
Health-related quality of life Assessed at baseline, 6 weeks and 6 months (or healed), using validated
questionnaires (DLQI,487 EQ-5D-3L745 and EQ-5D VAS360). DLQI is a disease-specific QoL measure including
10 questions each with four levels (0–3) scored from 0 (no effect) to 30 (extremely large effect on QoL).
EQ-5D-3L is a generic QoL measure with five domains each scored at three levels; findings are mapped
onto societal health state preference values referenced to scores of 0 (dead) and 1 (perfect health).
Negative scores are possible for some heath states considered worse than death.
Cost analysis Costs and health service resource use were compared from a health service perspective.
Patient diaries were used to capture health service contacts related to the treatment of PG. These were
then returned to the trial team during scheduled contacts (at 6 weeks and 6 months). National unit costs
for 2012 were applied to resource use providing a cost of care for each patient during follow-up, unit
costs included outpatient visits (£139), community nurse visits (£39), practice nurse contacts (£14), GP
consultations (£43) and GP home visits (£110).362 Hospital consultations were calculated by identifying the
most common Healthcare Resource Group (HRG) codes for PG hospital admissions from national Hospital
Episode Statistics data and calculating a weighted average per diem (£323/day) for these codes using
national reference costs.746 Ciclosporin and prednisolone treatment costs were estimated in two steps.
The product of the daily dose prescribed and treatment duration were used to calculate a total quantity of
treatment (mg). National prescribing data were accessed to calculate the average cost by weight of these
drugs given the current national prescribing pattern.747 These average costs were then applied to the
weight of active drug provided and the patient drug cost added to their cost of care.
Time to recurrence A recurrence was defined as the occurrence of a further episode of PG (at any site)
that appeared after the target lesion was confirmed as being healed by a physician or nurse. The period of
follow-up available varied depending on the time at which the participant was randomised into the trial.
Number of treatment failures Treatment failures were defined as being participants who withdrew
(or were withdrawn) from their randomised treatment because of treatment intolerance or worsening of
the PG, or those whose target lesion remained unhealed after 6 months of follow-up.
Adverse reactions to study medications Defined as adverse events that were possibly, probably or
definitely related to the study medication.
Sample size
This was a superiority trial, with prednisolone as the control intervention. In order to provide 80% power
(5% level of significance) to detect a difference in means of 0.5 SDs in the primary outcome of velocity of
healing at 6 weeks, the total target sample size was 140 participants, assuming a loss to follow-up of 10%.
Statistical analysis
The primary analysis was conducted according to the ITT principle. The ITT population was defined as all
randomised patients, excluding those whose later diagnosis was determined to be something other than
PG. All patients with available data at both the baseline and the 6-week visit were included in the primary
analysis. By way of sensitivity analyses, if neither a digital image, nor physical measurements taken during
clinic visits were available at 6 weeks, multiple imputation was used based on the assumption that the
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data were missing at random. We also used the date of visit at which the lesion was declared as healed,
in the event that the date the lesion stopped requiring dressings was not available. Differences between
treatment groups for the primary outcome at 6 weeks were analysed using a linear regression model.
Secondary outcomes were analysed as follows: Cox regression models for the time to healing of the target
lesion and the time to recurrence; linear regression models for DLQI, EQ-5D and EQ-VAS scores (adjusted
for baseline values) and for self-reported pain (which were summarised using AUC); proportional odds
models for the categorical secondary outcomes, including global assessment of improvement; and logistic
regression models for the resolution of inflammation (by clinician and patient). Comparisons between the
average number of times painkillers were used between the treatment groups were made using an
adjusted non-parametric test. Analyses were adjusted for the stratification variables of lesion size and
presence or absence of underlying autoimmune disease. In addition, sensitivity analysis of the primary
outcome further adjusted for additional baseline variables including age, sex, weight, size of recruiting
centre and geographical region.
Other sensitivity analyses were conducted in which participants who switched randomised treatments or
who received both trial drugs in combination during the period of the trial were either excluded from the
analysis for the primary outcome of velocity of healing, or included for the secondary outcome of time
to healing analysis but censored at the time of change. Resource and cost data were highly skewed and,
thus, parameter uncertainty was estimated by method of bootstrap using 5000 replications. All statistical
analyses were conducted with the use of SAS software, version 9.2 (SAS Institute Inc., Cary, NC, USA) and
R version 2.10.1 (The R Foundation for Statistical Computing, Vienna, Austria).
Results
Study population
Recruitment took place from June 2009 to November 2012.
Out of 499 patients screened, 121 were eligible for the trial and gave written informed consent (86% of
target). Fifty-nine patients were assigned to the prednisolone group and 62 to the ciclosporin group
(Figure 60). Of these patients, nine (six in the prednisolone group, three in the ciclosporin group) were
subsequently found not to have PG and so were withdrawn after randomisation; making the analysable
population 112 participants. In addition, there were two losses to follow-up in each arm before the
primary end point at 6 weeks was reached. Two-thirds of participants (75/112; 67.0%) were recruited
from dermatology clinics and the remainder from a wide range of other disciplines including
gastroenterology, general medicine, surgery, rheumatology and tissue viability. The median number of
participants per recruiting centre was three (minimum one and maximum 20).
Baseline characteristics of the participants were well-balanced between the groups (Table 75). On entry
into the trial, methotrexate was being taken by one patient in each group, azathioprine was being taken
by three patients in the ciclosporin group and one in the prednisolone group, and tetracycline was being
taken by three patients in the prednisolone group.
During the trial, 16 out of 112 (14.3%) participants either switched to the alternative trial drug or received
the two drugs concurrently (n = 8, 15.1%, for prednisolone vs. n = 8, 13.6%, for ciclosporin). Of these
events, five occurred prior to the primary outcome assessment at 6 weeks (one in the prednisolone group
and four in the ciclosporin group).
Data on adherence to study medication were available from 68 out of 112 (60.7%) participants. Of these,
36 out of 37 (97.3%) in the ciclosporin group and 29 out of 31 (93.5%) in the prednisolone group took
their treatment every day in the first 6 weeks of the trial.
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Assessed for eligibility
(n = 499)
Randomised
(n = 121)
Excluded 
(n = 311)
• Not meeting inclusion criteria, n = 228
   • Already on trial drug(s), n = 122
   • Other, n = 106
• Declined to participate, n = 47
• Other reasons investigator considered
   unsuitable, n = 36
Enrolled into parallel 
observational study 
(n = 67)
Withdrawn as subsequent
diagnosis not PG
(n = 9)
Ciclosporin
With data at baseline
(n = 59)
• Did not receive allocated
   intervention, n = 0
Prednisolone
With data at baseline
(n = 53)
• Did not receive allocated
   intervention, n = 0
Primary outcome analysis
set at 6 weeks
(n = 57)
Sensitivity analysis imputing
missing values
(n = 59)
Primary outcome analysis
set at 6 weeks
(n = 51)
Sensitivity analysis imputing
missing values
(n = 53)
Final visit: up to 6 months
(n = 53)a
Final visit: up to 6 months
(n = 59)a
Lost to follow-up
[withdrew consent
(n = 2)]
Discontinued
intervention (n = 0)
Lost to follow-up
[one death, one lost
to follow-up (n = 2)]
Discontinued
intervention (n = 0)
FIGURE 60 The STOP GAP CONSORT flow diagram. a, Number of patients who had information on whether or not
the lesion had healed at any point during the study up to 6 months after randomisation (main secondary outcome
of time to healing).
TABLE 75 Baseline characteristics
Characteristics Ciclosporin (N= 59) Prednisolone (N= 53)
Demographics
Age (years), mean (SD) 57.2 (16.9) 51.3 (15.2)
Sex, n female (%) 42 (71.2) 31 (58.5)
Ethnicity, n white (%) 55 (93.2) 53 (100)
Weight (kg)
Mean (SD) 88.4 (24.5) 93.2 (27.2)
Minimum, maximum 50.0, 171.0 50.6, 151.0
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TABLE 75 Baseline characteristics (continued )
Medical history
Underlying comorbidities, n (%)
Crohn’s disease 5 (8.5) 3 (5.7)
Ulcerative colitis 7 (11.9) 8 (15.1)
Rheumatoid arthritis 4 (6.8) 4 (7.5)
Other inflammatory arthritis 3 (5.1) 3 (5.7)
Monoclonal gammopathy 0 (0.0) 0 (0.0)
Myeloma 0 (0.0) 0 (0.0)
Haematological malignancy 0 (0.0) 0 (0.0)
Other malignancy 4 (6.8) 0 (0.0)
Diabetes 4 (6.8) 9 (17.0)
Renal impairment 2 (3.4) 0 (0.0)
Epilepsy 0 (0.0) 1 (1.9)
Characteristics of PG
Type of PG, n (%)
Classical 50 (84.7) 47 (88.7)
Cribriform 4 (6.8) 2 (3.8)
Peristomal 2 (3.4) 2 (3.8)
Bullous 0 (0.0) 1 (1.9)
Unsure 3 (5.1) 1 (1.9)
Previous episode of PG, n (%) 17 (28.0) 14 (26.4)
Area of target lesion (cm2), median (Q1; Q3) 9.1 (3.6; 24.7) 8.1 (2.4; 20.2)
Location of lesion, n (%)
Upper limb 2 (3.4) 1 (1.9)
Lower limb 41 (69.5) 34 (64.2)
Other 16 (27.1) 18 (34.0)
Number of lesions
Number 59 51
Mean (SD) 2.2 (1.8) 2.6 (2.4)
Minimum, maximum (1, 10) (1, 12)
Erythema, n (%)
None 4 (6.8) 2 (3.8)
Slight 2 (3.4) 3 (5.7)
Moderate 21 (35.6) 15 (28.3)
Severe 22 (37.3) 17 (32.1)
Very severe 10 (16.9) 16 (30.2)
continued
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Primary outcome
In total, 108 participants (96.4%) had data at both baseline and week 6. Of these, 86 (79.6%) had
blinded outcome data on the basis of digital images. For 22 participants (20.4%), velocity of healing was
assessed on the basis of ‘unblinded’ physical measurements taken by investigators during clinic visits,
as digital images were either unavailable or of insufficient quality to allow assessment.
For participants with data at both baseline and 6 weeks, the median (Q1; Q3) lesion area at baseline was
9.1 cm2 (4.5 cm2; 24.7 cm2) in the ciclosporin group versus 6.8 cm2 (2.4 cm2; 20.2 cm2) in the prednisolone
group. The median (Q1; Q3) changes in lesion area from baseline to week 6 were –1.7 cm2 (–6.9 cm2;
0.7 cm2) and –2.0 cm2 (–5.7 cm2; 0.4 cm2), respectively. The calculated unadjusted mean for the velocity of
healing at 6 weeks was –0.21 cm2/day (SD 1.00 cm2/day) for ciclosporin and –0.14 cm2/day (SD 0.42 cm2/day)
for prednisolone.
The primary analysis showed no significant difference between the two treatments for velocity of healing
at 6 weeks (Table 76).
Sensitivity analyses for velocity of healing
Similar results were observed for the sensitivity analyses in which missing data were imputed (adjusted
mean difference: 0.001 cm2/day, 95% CI –0.204 to 0.206; p = 0.994) and, separately, after adjusting
for additional baseline covariates (adjusted mean difference: –0.100 cm2/day, 95% CI –0.328 to 0.127;
p = 0.382).
Excluding the five patients (who either swapped to the alternative trial drug or used both drugs in
combination prior to the 6-week visit) did not change the overall treatment effect (adjusted mean
difference: –0.036, 95% CI –0.211 to 0.139; p = 0.685).
Secondary outcomes
All secondary outcomes were consistent with the primary outcome in showing no significant difference
between the two treatments.
TABLE 75 Baseline characteristics (continued )
Characteristics of PG
Border elevation, n (%)
None 4 (6.8) 1 (1.9)
Slight 24 (40.7) 29 (54.7)
Moderate 19 (32.2) 17 (32.1)
Severe 8 (13.6) 5 (9.4)
Very severe 4 (6.8) 1 (1.9)
Exudate, n (%)
None 3 (5.1) 1 (1.9)
Slight 7 (11.9) 9 (17.0)
Moderate 32 (54.2) 27 (50.9)
Severe 12 (20.3) 3 (5.7)
Very severe 5 (8.5) 13 (24.5)
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Time to healing
At 6 weeks, nine participants (15.3%) in the ciclosporin group and 11 (20.8%) in the prednisolone group
had healed. By 6 months, the proportion healed had increased to 47.5% (n = 28) and 47.2% (n = 25) in
the ciclosporin and prednisolone groups, respectively. The median time to healing was 134 days for
ciclosporin compared with 112 days for prednisolone. The Cox regression model for time to healing
showed no significant difference between the interventions (see Table 76 and Figure 61).
Sensitivity analyses for time to healing
Adjusting for additional baseline covariates was consistent with the main result (HR 1.01, 95% CI 0.57 to
1.79; p = 0.985).
Sixteen participants swapped to the alternative trial drug or used both drugs in combination during the
follow-up period (n = 8 randomised to ciclosporin and n = 8 to prednisolone). Sensitivity analysis excluding
these participants was also consistent with the main result (HR 0.861, 95% CI 0.49 to 1.52; p = 0.604).
Global assessment of efficacy
There were no significant differences between the treatments in global assessments of efficacy at final
visit, whether based on data from physicians, patients or blinded assessments using digital images
(Figures 62–64).
Resolution of inflammation
Full details of inflammation assessment at baseline (including change in exudate) are tabulated in Table 77.
There were no between-group differences in the resolution of inflammation as assessed by clinicians at
either 6 weeks or final visit (Tables 77–79).
TABLE 76 Velocity of healing at 6 weeks, time to healing by 6 months and time to recurrence subsequent to
initial healing
Primary outcome
Velocity of healing
at 6 weeks (cm2/day) Mean (SD)
Mean difference
(ciclosporin –
prednisolone)
Adjusted
mean
differencea 95% CI p-value
Ciclosporin (n= 57) –0.213 (0.998) –0.074 0.003 –0.204 to 0.211 0.975
Prednisolone (n= 51) –0.139 (0.417)
Secondary outcomes
Time to healingb
Number healed
by 6 months (%)a
Median time to
healing in days (IQR)
Hazard ratio
for healinga 95% CI p-value
Ciclosporin (n= 59) 28 (47.5) 134.0 (60.0–183.0) 0.94 0.55 to 1.63 0.839
Prednisolone (n= 53) 25 (47.2) 112.0 (46.0–182.0)
Time to recurrence
Number with PG
recurrence (%)c
Median time to
recurrence in days
(IQR)
Hazard ratio
for healinga 95% CI p-value
Ciclosporin (n= 27) 8 (29.6) 582.0 (172.0–932.0) 1.43 0.50 to 4.07 0.501
Prednisolone (n= 25) 7 (28.0) 612.0 (148.0–934.0)
a Adjusted for stratification variables (lesion size and presence of underlying disease).
b Healed defined as the date that dressings were no longer required, or if this was missing (n= 3) the date of the clinic
visit at which healing was confirmed.
c In those who had healed by 6 months.
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FIGURE 61 Kaplan–Meier plot showing time to healing of ulcer by treatment group for RCT participants.
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FIGURE 62 Global treatment response (assessed by clinician). p= 0.3285; OR: 1.457 (95% CI 0.685 to 3.098).
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FIGURE 63 Global treatment response (assessed by patient). p= 0.6702; OR: 0.814 (95% CI 0.315 to 2.103).
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FIGURE 64 Global treatment response (assessed by independent clinician from digital images). p= 0.4199;
OR: 1.393 (95% CI 0.623 to 3.114).
TABLE 77 Characteristics of changes in target lesions (erythema, border elevation and exudate) as assessed by
investigator at week 6
Parameter Ciclosporin, n (%) Oral prednisolone, n (%)
Erythema N= 56 N= 51
Worse 8 (14.3) 6 (11.8)
Same 13 (23.2) 13 (25.5)
Improved 35 (62.5) 32 (62.7)
Border elevation N= 57 N= 51
Worse 7 (12.3) 7 (13.7)
Same 16 (28.1) 11 (21.6)
Improved 34 (59.6) 33 (64.7)
Exudate N= 57 N= 51
Worse 6 (10.5) 6 (11.8)
Same 16 (28.1) 14 (27.5)
Improved 35 (61.4) 31 (60.8)
TABLE 78 Characteristics of changes in target lesions (erythema, border elevation and exudate) as assessed by
investigator at final visit
Parameter Ciclosporin, n (%) Oral prednisolone, n (%)
Erythema N= 57 N= 51
Worse 6 (10.5) 3 (5.9)
Same 11 (19.3) 10 (19.6)
Improved 40 (70.2) 38 (74.5)
Border elevation N= 57 N= 51)
Worse 2 (3.5) 8 (15.7
Same 15 (26.3) 9 (17.6)
Improved 40 (70.2) 34 (66.7)
Exudate N= 57 N= 51
Worse 5 (8.8) 4 (7.8)
Same 7 (12.3) 8 (15.7)
Improved 45 (78.9) 39 (76.5)
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Self-reported pain
The mean self-reported pain score reduced from 1.92 (SD 1.06) in week 1 to 1.26 (SD 1.15) by week 6.
There was no difference between ciclosporin and prednisolone groups in AUC for the average weekly pain
scores over the first 6 weeks (Table 80).
The median (Q1; Q3) number of days on which painkillers were used in the first 6 weeks was 14.0 days
(0.0 days; 38.0 days) in the ciclosporin group and 20.5 days (1.0 days; 40.0 days) in the prednisolone
group, with a non-significant treatment effect (p = 0.782).
Health-related quality of life
All HRQoL scores improved during the period of the trial. No significant between-group differences were
identified in DLQI, EQ-5D or EQ-5D VAS (see Table 80).
Time to recurrence
Analysis of recurrence was based on 52 out of 53 (98%) of the lesions that had healed by 6 months.
Follow-up for these patients ranged from 0 to 40.3 months, depending on when they were recruited into
the trial. Of those receiving ciclosporin, eight patients (29.6%) had a recurrence, compared with seven
(28.0%) of the prednisolone-treated patients. There was no significant treatment effect in the time to the
first recurrence (see Table 76).
TABLE 79 Resolution of inflammation at 6 weeks and by final visita
Treatment n Week 6, n (%) ORb 95% CI p-value
Ciclosporin 56 5 (8.9) 1.03 0.27 to 3.97 0.964
Prednisolone 51 6 (11.8)
Treatment n Final visit (up to 6 months), n (%) ORb 95% CI p-value
Ciclosporin 57 10 (17.5) 1.11 0.39 to 3.12 0.849
Prednisolone 51 10 (19.6)
a Based on border elevation and erythema reduced to ‘none’.744
b Adjusted for stratification variables (lesion size and presence of underlying disease).
TABLE 80 Self-reported pain during first 6 weeks of treatment and HRQoL at final visit
Time points Ciclosporin Prednisolone
Mean difference
(ciclosporin –
prednisolone)
Adjusted
mean
differencea 95% CI p-value
Pain scores (range 0 to 4) (high scores =worse)
Week 1
n 47 38
Mean (SD) 1.98 (1.0) 1.84 (1.2)
Week 2
n 46 37
Mean (SD) 1.74 (1.1) 1.69 (1.3)
Week 3
n 46 36
Mean (SD) 1.59 (1.0) 1.48 (1.2)
Week 4
n 45 35
Mean (SD) 1.34 (1.2) 1.50 (1.2)
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TABLE 80 Self-reported pain during first 6 weeks of treatment and HRQoL at final visit (continued )
Time points Ciclosporin Prednisolone
Mean difference
(ciclosporin –
prednisolone)
Adjusted
mean
differencea 95% CI p-value
Week 5
n 46 34
Mean (SD) 1.22 (1.1) 1.49 (1.3)
Week 6
n 45 32
Mean (SD) 1.10 (1.0) 1.49 (1.3)
AUC weeks 1–6 (range 0–20)
n 45 32
Mean (SD) 7.5 (4.8) 7.9 (5.6) –0.40 –0.48 –2.82 to 1.87 0.685
DLQI (range 0 to 30) (high score =worse)
Baseline
n 58 53
Mean (SD) 10.3 (7.3) 13.2 (9.0)
6 weeks
n 43 38
Mean (SD) 6.2 (6.1) 9.1 (8.2)
Final visit
n 38 28 –1.5 –0.45 –3.46 to 2.56 0.767
Mean (SD) 4.8 (6.8) 6.3 (7.6)
EQ-5D-3L (range –0.594 to 1.000) (low scores =worse)
Baseline
n 56 52
Mean (SD) 0.51 (0.35) 0.44 (0.38)
6 weeks
n 45 40
Mean (SD) 0.65 (0.30) 0.54 (0.38)
Final visit
n 42 27 0.13 0.13 –0.02 to 0.28 0.095
Mean (SD) 0.76 (0.30) 0.63 (0.41)
EQ-5D VAS (range 0 to 100) (low scores =worse)
Baseline
n 57 53
Mean (SD) 62.6 (22.2) 61.4 (21.5)
6 weeks
n 45 41
Mean (SD) 70.9 (16.0) 66.2 (25.1)
Final visit
n 41 29 2.6 0.48 –9.32 to 10.29 0.922
Mean (SD) 73.2 (20.5) 70.6 (22.3)
a Adjusted for baseline values and stratification variables (lesion size and presence of underlying disease).
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Number of treatment failures
Treatment failure was documented in approximately half of the patients in each group (29/59, 49.2%,
in the ciclosporin group and 26/53, 49.1%, in the prednisolone group; p = 0.88).
Adverse reactions
Overall, 40 (67.8%) of participants in the ciclosporin group and 35 (66.0%) in the prednisolone group
experienced at least one adverse reaction. Specific events that occurred in at least 3% of patients in either
treatment group are presented in Table 81 (see Appendix 20 full details of all adverse reactions).
Adverse reactions differed between the treatments as would be expected based on each drug’s recognised
tolerability profile. Differences of note include 5.7% patients developing diabetes and 9.4% developing
hyperglycaemia in the prednisolone group versus none for either condition in the ciclosporin group. A
higher number of participants in the prednisolone group developed a serious infection (11.3%), with no
TABLE 81 Specific adverse reactions occurring in ≥ 3% participants in either treatment group
Upper-level classification Lower-level classification
Ciclosporin
(N= 59), n (%)
Prednisolone
(N= 53), n (%)
Blood and the lymphatic system disorders Anaemia 2 (3.4) 0 (0.00)
Leucocytosis 0 (0.0) 5 (9.4)
Endocrine disorders Diabetes 0 (0.0) 3 (5.7)
Metabolism and nutrition disorders Hyperglycaemia 0 (0.0) 5 (9.4)
Nervous system disorders Tremor 5 (8.5) 2 (3.8)
Headache 5 (8.5) 0 (0.0)
Paraesthesia 2 (3.4) 0 (0.0)
Euphoria 0 (0.0) 3 (5.7)
Depression 1 (1.7) 2 (3.8)
Gastrointestinal disorders Nausea 12 (20.3) 1 (1.9)
Vomiting 4 (6.8) 0 (0.0)
Diarrhoea 2 (3.4) 0 (0.0)
Candidiasis 1 (1.7) 2 (3.8)
Cardiovascular disorders Hypertension 10 (16.9) 4 (7.5)
Oedema 0 (0.0) 2 (3.8)
Hepatobiliary disorders Hepatic dysfunction 2 (3.4) 1 (1.9)
Skin and subcutaneous tissue disorders Hypertrichosis 2 (3.4) 0 (0.0)
Musculoskeletal, connective tissue and
bone disorders
Muscle cramps 2 (3.4) 0 (0.0)
Myalgia 2 (3.4) 1 (1.9)
Arthralgia 2 (3.4) 0 (0.0)
Renal and urinary disorders Renal dysfunction 18 (30.5) 1 (1.9)
General disorders Serious infection (requiring
hospitalisation or parenteral antibiotic)
0 (0.0) 6 (11.3)
Other infection 4 (6.8) 5 (9.4)
Fatigue 2 (3.4) 4 (7.5)
Weight increase 1 (1.7) 4 (7.5)
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occurrence in the ciclosporin group, and disorders of the lymphatic system (9.4%), although this was less
prevalent in the ciclosporin group (3.4%). Headache was reported by 8.5% patients in the ciclosporin
group but by none treated with prednisolone. Nausea, vomiting and diarrhoea were all more common in
the ciclosporin group (20.3%, 6.8% and 3.4%, respectively) than in the prednisolone group (1.9%, 0.0%
and 0.0%, respectively). Renal dysfunction was also notably more common in the ciclosporin than the
prednisolone group (30.5% vs. 1.9%, respectively).
There were nine serious adverse reactions (SARs) recorded throughout the trial: two in the ciclosporin
group and seven in the prednisolone group. The SARs in the ciclosporin-treated patients were a ruptured
abdominal aortic aneurysm and a case of acute kidney injury with elevated serum creatinine (212 µmol/l).
Both of these events were considered ‘possibly related’ to study treatment. In the prednisolone group,
the SARs were one case of bowel perforation (probably related), five serious infections (requiring
hospitalisation or parenteral antibiotic, two probably related and three possibly related) and one other
infection (possibly related). One of the serious infections (septicaemia Gram-negative bacilli) resulted
in death.
Cost analysis
Use of resources and costs were similar when comparing groups with two exceptions (Table 82). The cost
of treatment drugs was significantly higher for the ciclosporin group, as would be anticipated. There was
a non-significant increase in time in hospital in the prednisolone group. Of the six patients with > 10 days
admission during the study, five received prednisolone (54, 48, 46, 38 and 16 days) and one received
ciclosporin (14 days).
TABLE 82 Analysis of resource use and costs (complete cases)
Resource use and costs Ciclosporin, mean (SD) Predisolone, mean (SD)
Ciclosporin – predisolone,
mean (95% CI)
NHS contacts (complete: 0–24 weeks)
GP clinic visits 3.32 (8.33) 1.62 (2.50) 1.70 (–1.10 to 4.49)
GP home visits 0.00 (0.00) 0.21 (0.68) –0.21 (–0.45 to 0.04)
Practice nurse visits 6.71 (14.23) 7.17 (16.38) –0.46 (–7.95 to 7.02)
District nurse visits 4.66 (13.13) 7.62 (28.95) –2.96 (–14.30 to 8.37)
Outpatient visits 9.87 (15.51) 6.14 (10.35) 3.73 (–2.48 to 9.94)
Inpatient days 0.29 (1.25) 4.41 (13.32) –4.12 (–8.99 to 0.74)
Drug cost (£) (0–24 weeks) 1105 (564) 202 (120) 903 (755 to 1050)
Care cost (£) (0–8 weeks) 1050 (1705) 2138 (4393) –1088 (–2567 to 392)
Care cost (£) (9–24 weeks) 767 (1446) 1448 (3332) –681 (–1885 to 524)
Discussion
Given the lack of good-quality published data relating to the management of PG, there is a clear need
for trials that are robust in design and relevant to clinical practice. On this basis, the STOP GAP trial has,
for the first time that we are aware of, compared two of the most commonly used treatments in a RCT
setting. Patients were recruited from a range of centres around the UK in order to ensure that the sample
was representative. The trial procedure was designed to reflect normal clinical practice as closely as
possible, with dosing adjusted according to clinician opinion. The data collected in this trial included
assessments by clinicians and patients as well as independent analysis of digital photographs; thus,
providing both objective and subjective measures of treatment success.
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Since starting the STOP GAP trial, an expert opinion consensus document considering safety, efficacy and
cost placed prednisolone as preferred treatment and ciclosporin as second-ranked therapy among the
many suggested interventions.740 Nonetheless, prior to the design of this trial, various studies had reported
high proportions of patients with PG achieving complete responses with ciclosporin treatment734–737 which
lead the STOP GAP trial to test the hypothesis that ciclosporin was superior to prednisolone for the
treatment of PG. However, the study revealed no difference between the two treatments across a range of
efficacy outcomes and there were narrow CIs around those lack of differences, suggesting that the study
was large enough to exclude clinically important differences that might have been missed. Perhaps the
most important finding was that contrary to the commonly held impression that these drugs are very
efficacious in PG, fewer than half of the ulcers were healed by either treatment after prolonged therapy.
The large number of patients who switched treatments or added in topical medications during the trial
further reflects this generally poor treatment response.
In this study, approximately two-thirds of patients reported adverse reactions in both treatment groups,
12% of whom experienced at least one serious event (two randomised to ciclosporin and seven
randomised to prednisolone). This information is important given that fewer than half of the participants
achieved complete healing. Though the overall rates of adverse reactions were almost identical in the two
groups, the side effects observed differed in line with the known side effect profiles of these drugs. More
SARs including infections were reported in the prednisolone group than the ciclosporin group. It is worth
considering that the median time to healing of almost 4 months indicates that patients would need to be
exposed to the treatment-associated risks over long periods of time.
Analysis of resource use and cost data appears to support the clinical findings in that these provide no
strong rationale for ranking one treatment before another; informed decision-making should reflect
awareness of the side effect profiles and patient preference.
Initial pilot work for the STOP GAP trial included discussions with patients as to the most important
outcomes to be included in PG trials. As a result, the degree of exudation was added to the PG severity
assessment scale proposed by Foss et al.744 and pain was recorded daily for the first 6 weeks. Although
patients reported pain as being the most important symptom associated with PG, the pain scores reported
here were relatively low (approximate mean of 1 on a 0–5 scale). It is possible that these scores were
confounded by concurrent use of painkilling medication.
Study limitations
The study was observer-blind rather than double-blind in design owing to logistical and methodological
difficulties in blinding treatment allocation within the resources available to the trial. However, every
effort was made to capture the primary outcome in a blinded fashion and all secondary analyses were
supportive of this main analysis, suggesting that minimal bias was introduced by this approach. Power to
explore the impact on QoL was limited owing to missing data from postal questionnaires and so a full
cost-effectiveness analysis was not possible and data were presented descriptively in order to guide
clinically decision-making.
Given the lack of a placebo or no treatment third arm in this study, it is possible that neither drug is
effective in treating PG. However, such a notion is not consistent with clinical experiences of some cases of
rapid healing once systemic therapy is introduced. The costs, risks and logistics of developing appropriate
placebos for two potent active systemic treatments with flexible dosing precluded the use of placebos or
overencapsulation in our study.
The eventual sample size of 121 patients was slightly smaller than the 140 that had been planned.
Funding for the study was available for a 5-year period, by the end of which the recruitment target had
nearly been reached and the decision was made to close the trial on the scheduled end date.
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Generalisability
This was a pragmatic RCT that recruited in multiple secondary hospitals throughout the UK. As such, it is
likely that the study has relatively good external validity and the patients recruited into this trial are
reflective of the kinds of patients who commonly present with PG in the UK.
Clinical conclusions
The results from this trial suggest that the outcome for patients with PG requiring systemic therapy is
likely to be similar whether prednisolone or ciclosporin is chosen as the first agent. However, there are
differences in side effect profiles, which should be considered on a case-by-case basis to select the optimal
treatment. For example, a person with a previous history of infections, such as recurrent cellulitis or
infections associated with joint prostheses, might be more suitable for ciclosporin and a person with
previous hypertension or borderline renal impairment might be more suitable for prednisolone.
Based on the data from this study, it might be expected that with ciclosporin or prednisolone
monotherapy, approximately one in six patients should be healed at 6 weeks. The median time to healing
is closer to 4 months and over half of patients may not achieve resolution even after 6 months of
treatment. This knowledge may help clinicians to measure treatment response, to manage patients’
expectations and to provide a baseline comparison for future cohorts or observational studies. The fact
that almost 30% of patients experienced a recurrence indicates that this is a long-term condition, for
which follow-up of patients and possible preventative maintenance therapy may be required.
Patient information resources on PG can now be updated on the basis of these trial findings in order to
provide better-quality information to patients with this painful and debilitating condition.
Treatment response of patients receiving topical treatments for
pyoderma gangrenosum: a prospective cohort observational study
The following text is adapted with permission from Thomas et al.748 This article was published in J Am
Acad Dermatol, Thomas KS, Ormerod AD, Craig FE, Greenlaw N, Norie J, Mitchell E, et al., Clinical
outcomes and response of patients applying topical therapy for pyoderma gangrenosum: a prospective
cohort study, Copyright Elsevier (2016).
What is already known
l Pyoderma gangrenosum is a severe acute and relapsing condition with a significant mortality.
l The evidence base for treatment is largely anecdotal.
l The natural history of the disease has not been studied.
l Milder cases can be treated with topical therapies, including corticosteroids and tacrolimus, but it is not
known how well such milder cases respond in routine clinical practice.
What this study adds
l The most commonly used topical therapy in the UK is the superpotent topical corticosteroid, clobetasol
propionate 0.05%.
l Topical therapies used as monotherapy are likely to be effective in healing mild PG in approximately
half of cases when treated over a 6-month period, with a median time to healing of 1.5 months.
l In patients treated topically, approximately one-third are likely to require escalation of therapy to
systemic treatments such as prednisolone or ciclosporin.
l Pyoderma gangrenosum has a substantial impact on HRQoL comparable to that of chronic
heart disease.
l The initial size of the ulcer is a predictor of time to healing and should be adjusted for in future studies
and when considering choice of therapy.
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Introduction
Pyoderma gangrenosum is a rare, painful ulcerative inflammatory dermatosis that is associated with
considerable morbidity728,749 and a reported threefold increased risk of death.729 Given that mortality in PG
exceeds that of underlying comorbid disease, it may be inferred that the disease itself and/or the therapeutic
interventions used for its treatment are responsible for the increased risk of death in affected patients.
The current literature on managing this condition is based almost entirely on case reports and retrospective
case series, but suggests that the most commonly used treatments are systemic.732 A study of 21 patients
with PG has indicated that systemic treatments (particularly prednisolone and ciclosporin) appear to be
most effective in multilesional and disseminated forms of PG, whereas topical tacrolimus is useful in
localised cases.750 Along with potent topical steroids, tacrolimus is one of the most commonly used topical
treatments for PG.727,732 Although studies of topical treatments in PG are very limited in their number and
size, some encouraging data are available to support the efficacy of tacrolimus in this setting. For example,
in a study of 23 patients with peristomal PG, lesions were completely healed in 7 out of 11 patients
treated with topical tacrolimus 0.3% [in a carmellose sodium paste (Orabase™; Convatec Ltd, Uxbridge,
UK)] compared with 5 out of 13 treated with clobetasol propionate 0.05%.751 In five patients who had
failed to respond adequately to multiple systemic and topical treatments for peristomal PG, the addition of
topical tacrolimus was associated with healing within 6 weeks.751
Given the risks associated with systemic therapy and the evidence of increased mortality among patients
with PG, we included a parallel observational cohort study alongside the STOP GAP RCT (see A randomised
controlled trial of prednisolone versus ciclosporin in the treatment of pyoderma gangrenosum: STOP GAP
trial),740 to investigate the efficacy of topical therapy as a first-line treatment approach. The concurrent
running of these trials was planned in order to optimise recruitment for both studies and patients who
were ineligible for one study on the basis of their treatment requirements were considered for the other,
whenever appropriate.
Ethics and regulatory approvals were obtained (ethics: 09/H0903/5, Medicines and Healthcare Products
Regulatory Agency: 19162/0213/001) and all participants gave written informed consent. Oversight of the
study was performed by monthly Trial Management Group meetings and a Trial Steering Group which
met twice a year. All data issues, including safety, were overseen by progress reports presented to an
independent DMC.
Methods
Trial design
This was a prospective cohort study of patients with a clinical diagnosis of PG in whom topical therapy was
indicated. Patients with more severe PG were included in this cohort if they were ineligible for the parallel
STOP GAP RCT of systemic therapies as described in the previous section (see A randomised controlled trial
of prednisolone versus ciclosporin in the treatment of pyoderma gangrenosum: STOP GAP trial).
Participants were enrolled for a period of up to 6 months or until the target PG ulcer had healed. Follow-up
clinic visits were in accordance with normal practice at 2 weeks, 6 weeks and 6 months (or healed if sooner).
Medications were prescribed as per local practice at the recruiting hospital, and concurrent systemic
therapies for the management of PG were prohibited.
Outcomes were in accordance with those of the STOP GAP RCT with the exception of blinded outcome
assessments using digital images, safety outcomes and health resource use. Using the same outcome measures
and instruments to capture treatment response meant that informal comparison of outcomes from the two
studies was possible.
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Study objectives
Given the need to provide clinically relevant guidance on the management of PG, this observational trial
aimed to address the following questions:
l What is the typical treatment response for patients for whom topical therapy is indicated (patients with
mild PG and/or systemic therapy is not appropriate)?
l What proportion of participants require escalation of treatment to systemic medication?
l What is the impact of PG on patient-reported morbidity and QoL?
l What baseline factors predict treatment response?
Participants
Recruitment took place in secondary care hospitals throughout the UK. Potential participants were
identified from both inpatient and outpatient clinics covering a range of specialties (dermatology,
rheumatology, gastroenterology and general medicine).
Patients who were screened for the STOP GAP RCT but who were either ineligible or did not wish to take
part were screened for inclusion into this cohort study.
Participants were all aged ≥ 18 years and had a clinical diagnosis of PG (confirmed by the recruiting
dermatologist) and at least one measurable ulcer (target lesion). For cases where there was doubt over the
clinical diagnosis, an expert panel confirmed or refuted the diagnosis.
Eligibility criteria for the cohort study were the same as for the STOP GAP RCT (see A randomised
controlled trial of prednisolone versus ciclosporin in the treatment of pyoderma gangrenosum: STOP GAP
trial), with the exception of criteria relating to the suitability of prescribing ciclosporin or prednisolone
(e.g. pregnancy, sensitivity to the trial drugs or concurrent medical conditions leading to contraindication
of the trial drugs).
Treatment with systemic therapies for the management of underlying comorbidities was permitted.
Interventions
Patients received topically applied interventions for the treatment of PG. The investigator was free to
use whichever topical therapy and dosage regimen they preferred according to local practice. Systemic
therapies for the treatment of PG were prohibited. If escalation to systemic treatment was required,
participants were screened for inclusion in the STOP GAP RCT. If eligible, they were withdrawn from the
observational cohort study and reconsented for inclusion in the RCT.
Assessments and outcomes
Participants were followed for a maximum of 6 months. Study visits took place at 2 weeks, 6 weeks
and 6 months (or at time of healing if sooner). Other unscheduled consultations took place as per
normal practice.
The following outcomes were assessed: (1) velocity of healing at 6 weeks (primary outcome in line with
RCT primary outcome); (2) proportion healed by 6 weeks and 6 months; (3) time to healing; (4) global
assessment of improvement (assessed by clinician and patient) at 6 weeks and final visit; (5) inflammation
assessment assessed by clinician at baseline, 6 weeks and final visit;744 (6) pain in the first 6 weeks;
and (7) QoL assessed at baseline and final visit (EQ-5D745 and DLQI487).
Healing was defined as the point at which dressings were no longer required, was reported by the
patients, and a clinic visit was arranged to confirm healing as soon as possible thereafter. In cases when
the date on which dressings were stopped was unavailable, then healing was assumed to have taken place
on the day that the ulcer was confirmed as healed by the recruiting clinician. Pain scores, use of pain
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medication and use of dressings were collected using daily diaries. Pain was assessed on a scale from zero
to four for the first 6 weeks of treatment.
Measures taken to control bias
This was an open study with no control group. In order to mitigate the risk of bias, consecutive
participants were enrolled into the study and followed up prospectively. Outcomes were assessed using
standard methods and clinicians’ and patients’ views were compared when appropriate. Every effort was
made to maintain follow-up of all participants.
Sample size
This was a pragmatic observational cohort study running alongside the STOP GAP RCT740 and its size was
determined by the rate of recruitment to the RCT. No formal sample size calculation was performed, as
this was a descriptive study without formal between-treatment comparisons.
Statistical analysis
All participants who received at least one topical medication for their PG were included in the analysis.
Pre-defined populations were:
l all participants who received at least one topical medication (full data set)
l all participants who received clobetasol propionate 0.05%
l all participants who received a topical calcineurin inhibitor (tacrolimus or pimecrolimus).
All data are presented descriptively and presented in summary data tables. To facilitate comparison, data
relating to participants of the RCT are included alongside those of the topical therapy cohort, but no
formal comparisons have been made – either between treatment groups or between the RCT and
observational study.
If a participant received more than one topical medication they were included in all relevant study
populations. Participants who withdrew owing to lack of treatment response or who started a systemic
medication during the period of the study were classed as treatment failures for the topical medication.
Exploratory analyses adjusting for lesion size at baseline, presence of underlying autoimmune disease, age,
weight, sex and size of recruiting centre were conducted to determine possible factors associated with
treatment response. Linear regression models were used for continuous outcomes, logistic regression for
binary outcomes and Cox proportional hazards for time to event outcomes.
All patients with available data at both the baseline and the 6-week visit were included in the primary
analysis. By way of sensitivity analyses, multiple imputation for the primary outcome was used based on
the assumption that the data were missing at random. We also used the date of visit at which the lesion
was declared as healed, in the event that the date the lesion stopped requiring dressings was not available.
Results
Participants and treatment allocation
Recruitment took place in 28 secondary care hospitals between June 2009 and November 2012.
A total of 67 participants were enrolled in the study, but one was subsequently excluded from the analysis
having received oral prednisolone (Figure 65).
Forty-nine (74.2%) participants received clobetasol propionate 0.05%, 10 (15.2%) received tacrolimus
0.03% or 0.1% and eight received other topical interventions including other topical corticosteroids
(n = 6), fludroxycortide impregnated tape (Haelan® Tape, Typharm Ltd) (n = 1) and lymecycline (Tetralysal®
300, Galderma) (n = 1). One participant received both clobetasol propionate and tacrolimus and was
PYODERMA GANGRENOSUM WORK PROGRAMME
NIHR Journals Library www.journalslibrary.nihr.ac.uk
292
Screened for RCT/observational
cohort study
(n = 499)
Cohort study
(n = 67)
STOP GAP RCT
(n = 121)
Full analysis set
(n = 66)a
Not healed, systemic
treatment prescribed
[n = 22 (33.3%)]
Not yet healed – still on
topical medication
(2 unknown)
[n = 16 (24.2%)]
Healed on topical
medication
[n = 28 (42.4%)]
Enrolled in STOP GAP RCT
(n = 13)
• Clobetasol propionate, n = 49
• Tacrolimus, n = 10
• Other topical therapy, n = 8
6 weeks
 (n = 54)a
• Clobetasol propionate, n = 37
• Tacrolimus, n = 10
• Other topical therapy, n = 8
Final visit 
(n = 64)b
• Clobetasol propionate, n = 47
• Tacrolimus, n = 10
• Other topical therapy, n = 8
• Not meeting inclusion criteria, n = 228
   • Already on trial drug(s), n = 122
   • Other, n = 106
• Declined to participate, n = 47
• Other reasons investigator considered
   unsuitable, n = 36
Excluded 
(n = 311)
Systemic medication
prescribed
Excluded
(n = 1)
• Withdrawal, n = 10
• Data unavailable,
   n = 2
Excluded 
(n = 12)
FIGURE 65 Participant flow observational study. a, Could be receiving more than one treatment; b, number of
patients who had information on whether or not the lesion had healed at any point during the study up to
6 months after randomisation (main secondary outcome of time to healing).
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therefore included in both subgroups. Five participants in the clobetasol propionate group were taking
concurrent anti-inflammatory/immune modifying medications for the treatment of other conditions
including azathioprine (n = 2), tetracyclines (n = 2) and anti-TNF (n = 1).
The reason for choosing systemic or topical therapy was recorded and responses broadly classified as
topical treatment failure (for those opting for systemic therapy) (n = 47), features of the disease (n = 43)
and patient’s preference (n = 6).
Details of demographic and baseline characteristics are summarised in Table 83. The majority of
participants were identified through dermatology services (47; 71.2%); others were referred from
gastroenterology (7; 10.6%), rheumatology (1; 1.5%), general medicine (2.0; 3%) and other sources
(9; 13.6%). Baseline characteristics for participants in the cohort study of topical treatments were broadly
similar to those enrolled in the parallel RCT with the exception that the lesion sizes were generally smaller
(see Table 83).
Adherence to medication
Only 12 out of 66 (18.2%) participants provided data on adherence to their prescribed treatments at the
end of the study. Nevertheless, the levels of treatment response achieved would suggest that the
participants were using their medications broadly as prescribed.
Treatment response
Details of the clinical outcomes are summarised in Table 84.
Velocity of healing was –0.1 cm2 per day on average (SD 0.3 cm2 per day). This is approximately half that
observed in the RCT patients receiving systemic therapy, but the method of assessment was different for
the two studies (physical measurements by clinician versus planimetry from digital images) and so direct
comparison is difficult. The mean change from baseline in area of the lesion at the final visit was –4.2 cm2
(SD 11.5 cm2), with similar changes reported in the clobetasol and tacrolimus subgroups [–4.0 cm2
(SD 11.9 cm2) and –3.9 cm2 (SD 6.0 cm2), respectively].
Overall, 28 (42.4%) participants healed on topical therapy alone within the 6-month study period. Twenty
two (33.3%) required systemic therapy and, of these, 13 (59.1%) went on to be enrolled into the STOP
GAP RCT (see Figure 65). For those that entered into the RCT, eight (61.5%) healed by 6 months, with 3
out of the 13 (23.1%) healing by 6 weeks.
Ulcers healed in a median duration of 45.5 days, with wide variation (IQR 29.5–160.0 days) (see Table 84
and Figures 66 and 67). Cox proportional hazards model suggested that size of initial lesion was an
important predictive factor in determining time to healing (HR 0.94, 95% CI 0.88 to 1.00; p = 0.043).
Presence of underlying autoimmune disease was not predictive (HR 0.90, 95% CI 0.41 to 1.95; p = 0.786).
Global disease severity as reported by clinicians and patients is summarised in Figures 68 and 69.
Self-reported pain gradually reduced during the first 6 weeks of treatment and QoL scores improved for
both disease-specific (DLQI) and general health status (EQ-5D) questionnaires (see Table 84). No covariates
were predictive of scores at final visit for any of these outcomes, other than baseline scores for DLQI and
EQ-5D VAS (DLQI estimate –0.47, 95% CI –0.77 to –0.17; p = 0.003). The EQ-5D VAS estimate was –0.40
(95% CI –0.65 to –0.15; p = 0.003).
Recurrence
Of the 28 participants whose ulcer had healed, 27 had recurrence data available (minimum follow-up from
time of healing 5.5 months; maximum follow-up 37.2 months). Overall 4 out of 27 (14.8%) participants
had a recurrence subsequent to their initial episode.
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TABLE 83 Baseline characteristics of participants in STOP GAP RCT and topical therapies cohort study
Characteristics
RCT Cohort study Cohort subgroups
N= 112 N= 66
Clobetasol
propionate, N= 49
Tacrolimus,
N= 10
Demographics
Age (years), mean (SD) 54.4 (16.3) 57.3 (17.3) 57.5 (17.9) 53.0 (13.0)
Sex, n female (%) 73 (65.2) 44 (66.7) 34 (69.4) 6 (60.0)
Ethnicity, n white (%) 108 (96.4) 64 (97.0) 47 (95.9) 10 (100.0)
Weight (kg), mean (SD) 90.7 (25.8) 80.4 (20.3) 77.8 (17.2) 86.2 (29.7)
Medical history
Underlying comorbidities, n (%)
Crohn’s disease 8 (7.1) 6 (9.1) 2 (4.1) 2 (20.0)
Ulcerative colitis 15 (13.4) 8 (12.1) 7 (14.3) 1 (10.0)
Rheumatoid arthritis 8 (7.1) 2 (3.0) 2 (4.1) 0 (0.0)
Other inflammatory arthritis 6 (5.4) 5 (7.6) 3 (6.1) 2 (20.0)
Monoclonal gammopathy 0 (0.0) 1 (1.5) 1 (2.0) 0 (0.0)
Myeloma 0 (0.0) 1 (1.5) 1 (2.0) 0 (0.0)
Haematological malignancy 0 (0.0) 1 (1.5) 1 (2.0) 0 (0.0)
Other malignancy 4 (3.6) 6 (9.1) 5 (10.2) 0 (0.0)
Diabetes 13 (11.6) 7 (10.6) 5 (10.2) 2 (20.0)
Renal impairment 2 (1.8) 3 (4.5) 2 (4.1) 0 (0.0)
Epilepsy 1 (0.9) 1 (1.5) 1 (2.0) 0 (0.0)
Characteristics of PG
Type of PG, n (%)
Classical 97 (86.6) 55 (83.3) 43 (87.8) 9 (90.0)
Cribriform 6 (5.4) 1 (1.5) 0 (0.0) 0 (0.0)
Peristomal 4 (3.6) 6 (9.1) 3 (6.1) 1 (10.0)
Bullous 1 (0.9) 2 (3.0) 2 (4.1) 0 (0.0)
Unsure 4 (3.6) 2 (3.0) 1 (2.0) 0 (0.0)
Previous episode of PG, n (%) 31 (27.7) 18 (27.3) 12 (24.5) 3 (30.0)
Area of target lesion (cm2)
n 112 65 48 10
Median (Q1; Q3) 9.0 (3.2; 24.4) 4.7 (2.4; 11.0) 4.4 (1.6; 10.5) 6.8 (2.8; 11.0)
Location of lesion: n (%)
Upper limb 3 (2.7) 7 (10.6) 6 (12.2) 0 (0.0)
Lower limb 75 67.0) 39 (59.1) 29 (59.2) 6 (60.0)
Other 34 (30.4) 20 (30.3) 14 (28.6) 4 (40.0)
continued
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TABLE 83 Baseline characteristics of participants in STOP GAP RCT and topical therapies cohort study (continued )
Characteristics
RCT Cohort study Cohort subgroups
N= 112 N= 66
Clobetasol
propionate, N= 49
Tacrolimus,
N= 10
Demographics
Number of lesions
n 110 65 48 10
Mean (SD) 2.4 (2.1) 1.6 (1.2) 1.6 (1.1) 1.8 (1.1)
Erythema, n (%)
N 112 66 49 10
None 6 (5.4) 0 (0.0) 0 (0.0) 0 (0.0)
Slight 5 (4.5) 9 (13.6) 10 (20.4) 1 (10.0)
Moderate 36 (32.1) 10 (15.2) 15 (30.6) 8 (80.0)
Severe 39 (34.8) 32 (48.5) 16 (32.7) 1 (10.0)
Very severe 26 (23.2) 15 (22.7) 8 (16.3) 0 (0.0)
Border elevation, n (%)
N 112 65 49 10
None 5 (4.5) 14 (21.5) 6 (12.2) 0 (0.0)
Slight 53 (47.3) 23 (35.4) 24 (49.0) 1 (10.0)
Moderate 36 (32.1) 23 (35.4) 17 (34.7) 8 (80.0)
Severe 13 (11.6) 4 (6.2) 1 (2.0) 1 (10.0)
Very severe 5 (4.5) 1 (1.5) 1 (2.0) 0 (0.0)
Exudate, n (%)
N 112 66 49 10
None 4 (3.6) 8 (12.1) 9 (18.4) 0 (0.0)
Slight 16 (14.3) 13 (19.7) 12 (24.5) 1 (10.0)
Moderate 59 (52.7) 27 (40.9) 22 (44.9) 8 (80.0)
Severe 15 (13.4) 11 (16.7) 4 (8.2) 1 (10.0)
TABLE 84 Treatment response (RCT participants and observational cohort)
Outcomes
Subgroups
RCT
participants,
n= 112
All cohort
participants,
n= 66
Clobetasol
propionate, n= 49
Tacrolimus,
n= 10
Velocity of healinga n= 108 n= 54 n= 37 n= 10
Mean (SD), cm2/day –0.2 (0.8) –0.1 (0.3) –0.1 (0.2) –0.1 (0.1)
% healed by final visit (up to
6 months)
n= 112 n= 64 n= 47 n= 10
n (%) 53 (47.3) 28 (43.8) 20 (42.6) 5 (50.0)
PYODERMA GANGRENOSUM WORK PROGRAMME
NIHR Journals Library www.journalslibrary.nihr.ac.uk
296
TABLE 84 Treatment response (RCT participants and observational cohort) (continued )
Outcomes
Subgroups
RCT
participants,
n= 112
All cohort
participants,
n= 66
Clobetasol
propionate, n= 49
Tacrolimus,
n= 10
Time to healing (days) n= 112 n= 64 n = 47 n= 10
Median (Q1; Q3) 113.5
(54.0; 182.5)
45.5
(29.5; 160.0)
43.0
(22.0; 145.0)
54.5
(43.0; 161.0)
Area of lesion (cm2)a n= 108 n= 55 n = 38 n= 10
Baseline, median (Q1; Q3) 9.0 (3.2; 24.8) 5.9 (1.8; 13.6) 6.4 (1.6; 14.0) 6.8 (2.8; 11.0)
Final visit, median (Q1; Q3) 0.0 (0.0; 8.1) 0.0 (0.0; 9.0) 0.0 (0.0; 9.0) 1.2 (0.0; 3.5)
Mean change from baseline
at final visit (SD)
–9.1 (51.1) –4.2 (11.5) –4.0 (11.9) –3.9 (6.0)
Median change (Q1; Q3) –5.0
(–15.8; –1.5)
–3.4
(–8.7; –0.3)
–1.7
(–7.4; –0.2)
–3.3
(–8.5; –0.3)
Resolution of inflammationb n= 107 n= 54 n = 49 n= 10
6 weeks, n (%) 11 (10.3) 8 (14.8) 6 (16.2) 0 (0.0)
n= 108 n= 55 n = 38 n= 10
Final visit, n (%) 20 (18.5) 12 (21.8) 10 (26.3) 1 (10.0)
AUC for weekly pain in first
6 weeks (range 0–20)
n= 77 n= 37 n = 24 n= 7
Mean (SD) 7.6 (5.2) 5.4 (5.2) 5.6 (5.2) 7.3 (6.3)
DLQI (range 0–30) n= 111 n= 66 n = 49 n= 10
Baseline, mean (SD) 11.7 (8.2) 8.4 (6.0) 8.5 (6.0) 8.8 (4.6)
n= 66 n= 49 n = 32 n= 10
Final visit, mean (SD) 5.5 (7.2) 6.2 (6.8) 7.6 (7.5) 4.6 (5.4)
EQ-5D (range –0.594 to 1) n= 108 n= 66 n = 49 n= 10
Baseline, mean (SD) 0.48 (0.4) 0.59 (0.3) 0.60 (0.3) 0.51 (0.3)
n= 69 n= 51 n = 34 n= 10
Final visit, mean (SD) 0.71 (0.4) 0.69 (0.3) 0.65 (0.3) 0.73 (0.3)
EQ-5D VAS (range 0–100) n= 110 n= 66 n = 49 n= 10
Baseline, mean (SD) 62.0 (21.8) 67.0 (20.4) 65.6 (21.9) 64.4 (15.9)
n= 70 n= 50 n = 33 n= 10
Final visit, mean (SD) 72.1 (21.2) 73.6 (20.5) 69.3 (22.2) 78.2 (13.1)
Recurrence (in those who had
healed by 6 months)c
n= 52 n= 27 n = 19 n= 5
n (%) 15 (28.8) 4 (14.8) 4 (21.1) 0 (0.0)
a Velocity of healing and area of lesion calculated from blinded digital images where possible, with physical measurements
by clinician if digital image was not available. (Note: all data for observational cohort study are based on physical
measurements by clinician, as digital images were not collected.)
b Assessed by clinician, resolution of inflammation defined as erythema and border elevation reduced to ‘none’ – as per
Foss et al.744
c Minimum follow-up after healing: RCT (0 to 40.3 months); observational cohort (5.5 months to 37.2), depending on
when participant was recruited into the study.
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FIGURE 67 Kaplan–Meier plot of time to healing in observational cohort study.
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FIGURE 66 Kaplan–Meier plot of time to healing (all participants) in observational cohort study.
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FIGURE 68 Global treatment response at final visit (clinician assessed).
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Discussion
Main findings
This prospective cohort study of patients receiving topical therapy for the treatment of their PG lends
support to previous suggestions that many patients with limited PG can be managed effectively with
topical therapy alone. For almost half of the participants, healing was achieved within the 6-month study
window and most of these had healed within 2 months. This is similar to the proportions healed in the
STOP GAP RCT, for which, again, roughly half of the ulcers had healed by 6 months. Care should be
taken when comparing healing rates between those participants in the RCT and those taking part in the
observational study as those in the RCT had more severe disease, demonstrated by the increased number
of ulcers, larger ulcer size at baseline, greater impact on QoL and longer time to healing. Of those who
failed to heal on topical therapy, one-third subsequently received systemic therapy, which suggests that
not all patients can be adequately treated with topical therapy alone.
The most important predictor of time to healing was size of the ulcer at presentation. This is consistent
with our previous case note audit.
Given the increased mortality risk for patients with PG compared with patients with IBD and apparently
healthy individuals,729 it is important to evaluate the role of topical therapies for the management of PG
further. Similar concerns about increased mortality and morbidity in bullous pemphigoid patients that
could be partly due to systemic therapies such as prednisolone led to a RCT by Joly et al.,752 who found
that mortality was reduced in those treated with potent topical steroids rather than systemic steroids.
The lessons from pemphigoid raises the question of whether or not topical therapies should be the first
line treatment for patients with PG.
The potential impact of PG on patients’ QoL life is high. Baseline EQ-5D scores of 0.59 (cohort study)
and 0.48 (RCT) are comparable to patients with mild to severe heart failure; where EQ-5D scores of 0.78
(SD 0.18) to 0.51 (SD 0.21), respectively, have been reported.753
One of the objectives of this observational study was to maintain contact with potential trial participants in
order to improve recruitment into the RCT. In this regard, the parallel cohort study was extremely effective
and resulted in an additional 13 out of 121 (10.7%) patients being enrolled into the RCT. For trials of rare
conditions, when the evidence base is limited, the added complexities and expense of running a parallel
observational study of this kind can often be warranted.754
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FIGURE 69 Global treatment response at final visit (patient assessed).
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Strengths and limitations
This multicentre study included 66 participants, which is much larger than any of the previously published
prospective cohort studies of PG patients published to date.750,751,755 Clinicians enrolling participants
into the study prescribed topical medication in line with current local practice and allocations were not
randomised. As a result, it is not possible to make formal comparison of different topical treatments such
as corticosteroids versus tacrolimus. Data on subgroups of patients are presented for interest, but should
be interpreted cautiously. There is a hint that tacrolimus may be an effective treatment for PG, but further
evaluation in comparison to potent or superpotent corticosteroids is required. Very little is known about
the natural history of PG if left untreated. In the absence of a placebo control arm, it is not possible to say
whether or not the lesions would have healed without intervention, although clinical experience would
suggest that this is unlikely.
Generalisability
This was a pragmatic study that sought to reflect current practice in the UK. For a rare condition such
as PG it was necessary to recruit in many hospitals and this aids the generalisability of the study results.
Nevertheless, this cohort of patients was recruited alongside a RCT of systemic treatments for PG and this
may have impacted on the type of patients agreeing to take part. On the whole, patients with more severe
disease were randomised into the RCT and those with milder disease entered the cohort study.
Clinical conclusions
The possibility that mild PG may be controlled effectively using topical agents without incurring the side
effect profile associated with systemic treatments is a very important finding for guiding clinical practice.
Care should be taken when comparing the results of the cohort of patients participating in the topical
treatment study with those from treated with systemic treatments in the RCT as those in the RCT were
a different population with larger presenting ulcers. The importance of ulcer size on presentation in
determining treatment response and the relatively high recurrence rates seen in this population of
people with mild disease are also important clinical findings that will assist clinicians in optimising the
management of their patients with PG, and in managing patients expectations with regard to the potential
effectiveness of treatments.
Patient and public involvement
Development of the STOP GAP trial and parallel observational study was informed by pilot work conducted
prior to the start of this NIHR Programme Grant [funded through a research grant from the British Skin
Foundation (reference S317)]. This initial feasibility work was useful in establishing the importance of the
topic to the dermatology community, for informing the study design and ensuring that the results of
the trial reflected normal care as far as possible, thus, facilitating implementation of trial findings.
For a complex trial of a rare skin condition such as this it was extremely important to engage with HCPs
responsible for treating patients with PG, as well as patients themselves. For this section, we therefore
consider patient and public involvement to include both patients with PG and the health-care practitioners
who provide their routine care.
Involving health-care professionals in the development of the STOP GAP trial
The STOP GAP trial was conceived and developed through the UKDCTN. This is a collaborative group of
dermatologists, nurses, patients and researchers with a shared interest in the treatment and prevention
of skin disease. The UKDCTN was established by Professor Hywel Williams in 2002 with the specific
remit of improving the evidence base for rare and uncommon skin conditions, something that could only
be achieved through large collaborative trials, such as the STOP GAP trial.
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During the early stages of development, the STOP GAP trial was informed by four surveys including a
survey of the membership of the BAD, members of the UKDCTN and members of gastroenterology and
rheumatology professional groups. These surveys were used to inform the following aspects:
l Prioritisation of the research question: research into the treatment of PG was one of the top 10
research areas identified by members of the BAD, and was voted on by the membership of the
UKDCTN as a priority topic for further development by the group.
l Choice of interventions: ciclosporin and prednisolone were identified as the most appropriate systemic
treatments to compare head to head, and topical corticosteroids and calcineurin inhibitors (e.g.
tacrolimus) were identified as the most appropriate topical agents. Guidance was also provided on
appropriate doses and treatment regimen to be used.
l Trial design: including duration of follow-up, choice of outcome measures, site selection and
anticipated number of patients seen each year.
In addition to the surveys, a case note review was undertaken in 10 UK secondary care hospitals.756 This
retrospective case note review involving 136 cases of PG is one of the largest reviews of its kind and was
important in establishing many aspects of the trial design (Table 85).
Patient involvement in the STOP GAP trial
Patients have been involved in the development of the STOP GAP trial from the outset and have played
a key role throughout. The trial design was informed by a focus group involving three PG patients and
structured interviews with a further two patients (one as an inpatient and one by telephone).
As a result of this work, changes were made to the study design including:
l greater emphasis on the importance of capturing pain as an outcome measure
l details of discharge from the wound was added to the PG severity assessment tool. Patients were
generally very supportive of the trial and were keen to see research into the condition.
TABLE 85 Impact of case note review on STOP GAP trial design
Results from case note review Impact on trial design
Choice of
interventions
Most commonly used systemic therapies:
prednisolone and ciclosporin
Prednisolone and ciclosporin compared
head-to-head in RCT
Recruitment rates Mean incidence per hospital: six patients
per year
40–50 recruiting centres required (assuming
1 patient eligible and willing to be enrolled per
centre per year)
Eligibility criteria Biopsy taken in 52.7% of cases Biopsy not required for diagnosis of PG as part of
eligibility criteria
14% had diabetes Diabetes removed as a reason for exclusion
Stratification variables Most important predictor of treatment
response: size of lesion on presentation
Randomisation stratified by size of lesion at baseline
Duration of trial Median time to healing: 5 months Time to healing assessed over 6 months instead of
4 months as originally planned
Outcomes Recurrence proportion: 18% Recurrence included as secondary outcome variable
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In addition, a prospective feasibility study in three UK centres recruited patients with either PG or leg ulcers
and followed them up for a period of 4 weeks. One aspect of the feasibility study was to evaluate the
suitability of asking patients to document healing between clinic visits by taking photographs of their PG
lesion at home. This approach proved to be time-consuming and difficult for patients, which resulted in
poor-quality images and missing data. As a result, it was decided that images taken during clinic visits was
a more suitable approach.
Three PG patients agreed to assist the trial team by reviewing the trial documentation and information
sheets, prior to the start of the trial. In addition, a patient joined the Trial Steering Group and his role was
a lay member.
Participants have all received a copy of the study results and are being encouraged to actively disseminate
these findings among their families, friends and health-care providers.
Summary and conclusions
Why is this research programme important?
Despite the severity of the symptoms associated with PG, and high associated mortality, the evidence
base for treatment of the condition is weak. A single, small RCT has provided evidence of the efficacy of
infliximab versus placebo in treating PG,749 but good-quality data relating to first-line treatment options are
currently lacking. Without such data, management of PG cannot be standardised or optimised, especially
in the absence of national or international guidelines.
The two studies described here from the PG work programme have generated data that are highly relevant
to clinical practice. In the absence of guidelines, treatment decisions for cases of PG may be based on
indirect comparisons of data between studies; any level of discrepancy in the designs intervention, control
and outcomes can make such comparisons inappropriate. Small studies of ciclosporin for the treatment
of PG have reported high proportions of patients achieving complete response,734–737 but no direct
comparison has been performed between this and the other commonly used systemic treatment –
prednisolone. By comparing these two drugs in a RCT setting, we have generated robust, head-to-head
data disproving the hypothesis that ciclosporin is superior to prednisolone for the treatment of PG. The
narrow CIs around our finding of ‘no difference’ exclude the possibility that we could have missed clinically
important differences owing to sampling error. The study incorporated both objective and subjective
measures of treatment success, in order to allow a thorough comparison of the treatments. Furthermore,
although the adverse reaction profiles of the two drugs were generally as expected, the overall levels of
efficacy were surprisingly low. The generally held conception that these systemic drugs are effective
treatment options for PG is called into question by the low 6-month healing rates, as well as the
propensity of patients to switch treatments or add in topical therapies during the RCT.
By virtue of its observational design, the prospective cohort study generated fewer robust data than the
RCT. However, it was important both in promoting recruitment into the randomised study (particularly
useful given the low prevalence of PG) and in generating clinically relevant data that complement the
findings of the RCT. In the absence of management guidelines for PG, this study provided an opportunity
to examine how the condition is being managed in practice and how effective current topical treatment
strategies are. By conducting the two studies in parallel, we ensured that, as far as possible, any patient
with PG who was willing to take part could be included. Furthermore, certain similarities in the design of
the RCT and cohort study mean that, to some extent, data may be considered together in order to
generate a more complete picture of this poorly studied disease area.
Implications for clinical practice
Despite published reports of particularly high response rates when treated with ciclosporin,734–737 the RCT
reported here has provided a robust demonstration that ciclosporin monotherapy is not superior to
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prednisolone in promoting healing in PG. Clinicians can use this information to guide their treatment
choice, which may, as a result, become more dependent on issues of safety and tolerability as well as cost.
However, clinicians may also be influenced by the surprisingly low overall healing rates reported in this
study. Judgement will need to be made on a patient-by-patient basis relating to the risk–benefit profiles
of these systemic treatments, particularly bearing in mind the findings of the cohort study, where topical
treatments were found to be effective as monotherapy in healing PG over 6 months in around half of cases.
Caution is urged in comparing data between the two studies; it is important to consider, for example, that
patients in the cohort study generally had milder disease than those in the RCT. Nonetheless, clinicians may
wish to bear in mind that although the RCT called into question the general efficacy of systemic treatments
for PG, data from the cohort study have indicated that topical therapies may be effective in many mild
cases, thus offering the potential to avoid the adverse reactions that can be associated with systemic
therapies, or at least a strategy whereby topical are tried first and systemic are used if topical fail.
As well as addressing a clinically important question, the STOP GAP trial has provided important
opportunities for the dermatology clinical community to learn and share expertise in the diagnosis and
management of PG. Such opportunities are invaluable to junior dermatologists in particular, who may only
see one or two patients with PG per year. The top recruiting centres have also now been identified as
specialist centres for the clinical care of PG patients under new NHS commissioning arrangements.
Implications for research
The lack of a clear difference in the efficacy of two of the most commonly used systemic treatments
for PG, as well as the low healing rates reported in both treatment groups, suggests that more direct
comparative studies should be performed to establish whether or not there are better systemic treatment
options. Well-designed RCTs comparing agents such as dapsone, tetracyclines and colchicines, as well
as anti-TNF therapies, would be valuable in generating an evidence base on which guidelines may be
developed. Supported by the findings of the cohort study of topical therapies, there is also good rationale
a direct comparison of topical treatments such as clobetasol against systemic treatments such as oral
prednisolone in future RCTs. It would be interesting to examine the effects of topical treatments in more
severe cases of PG, as these cases were generally enrolled in the RCT of systemic treatments rather than
the cohort study. Formal assessment of the use of combinations of systemic or topical and systemic
therapies, as well as aspects of general care such as limb elevation and dressings, would also
inform practice.
Recruiting patients to studies of rare conditions such as PG can be challenging. Based on the positive
experience of recruiting patients through the UKDCTN for the STOP GAP trial, the use of such collaborative
networks – particularly on an international scale – would be recommended for future trials. Such an
initiative is now being led by members of our team to establish an International Federation of Dermatology
Clinical Trial Networks757 to encourage the sharing of research protocols for international trials.
The pragmatic approach to patient enrolment used in this programme also helped to promote recruitment
and ensured that the findings were representative of real-life practice.
The importance of baseline ulcer size in determining treatment response was confirmed by this study and
future trials may therefore benefit from adjustment for this variable at baseline. In contrast, the presence
of underlying inflammatory disease was not found to be a strong predictor of treatment response.
The decision to use velocity of healing at 6 weeks as the primary outcome measure for the STOP GAP trial
was a pragmatic one based on the need for a blinded outcome that could be collected for all randomised
patients with minimal loss to follow-up. In this regard the outcome worked relatively well. However, it is
a difficult outcome to interpret clinically and we would recommend that time to healing or proportion
healed at 6 months should also be included as important outcomes in future trials. The event rates and
variability of the various outcome measures used in our two studies also provide critical information for
sample size calculations for future studies.
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Patients reported pain as being the most important symptom in determining morbidity during pilot work,
but this proved to be difficult to collect reliably and was relatively unresponsive to change, probably owing
to confounding factors such as use of painkillers. Further work is needed to establish a valid and reliable
PROM for PG and future trials may seek to explore the efficacy of different pain relieving medications.
Future research recommendations
1. The results of the two STOP GAP studies would suggest that a trial of topical therapies, such as
clobetasone propionate, against systemic therapy for all patients with PG would be an important next
step. Such a study could be non-inferiority in design provided that serious adverse events were less in
the topical therapy group.
2. If topical corticosteroids are shown to be non-inferior to oral steroids but with gains in reduced serious
adverse effects, then a RCT comparing topical corticosteroids against topical tacrolimus may also be
worthwhile to see which is superior.
3. There is a suggestion from the current literature that combination therapy may be more effective than
monotherapy. A trial of ciclosporin plus prednisolone versus either treatment alone may be useful in
informing practice.
4. The relatively poor treatment response for all current PG treatments would suggest that other
treatments should be considered and evaluated. Possible therapeutic options that have been discussed
in the literature as potentially promising options include dapsone, tetracyclines and colchicines, as well
as anti-TNF therapies.
5. The newly established specialist services for PG in the UK may provide an opportunity for monitoring
treatment response routinely. Such an approach could usefully inform the evidence base for PG,
particularly in relation to drug safety, the identification of possible predictors of response (thus
informing a stratified treatment approach), disease morbidity and costs.
6. As with many rare diseases, robust outcome measures for capturing treatment response are lacking for
PG. Further work on development of valid and reliable outcome tools for use in future PG trials and
clinical record-keeping would be helpful.
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Chapter 6 Conclusions
Impact of this research and dissemination
Delivering and demonstrating genuine impact within the NHS and beyond is challenging even in a 5-year
Programme Grant, as incorporation of evidence into clinical practice can take several years even in the
presence of clear findings.758 It should also be noted that one of our deliverables with the most robust clinical
findings, the STOP GAP RCT on PG, has taken the entire 5 years of the Programme Grant to complete. Much
of the purpose of this Programme Grant was to generate new research priorities and to develop existing
research ideas through feasibility work so that the risks associated with full-scale studies can be identified
and minimised. Definitive national research rests on a pyramid of interlocking pieces of information that must
be completed before ‘big research’ that can directly inform clinical practice can flourish.
Yet, within this Programme Grant, there is already ample evidence of impact both in terms of breadth
(e.g. international adoption of core outcome sets for eczema trials) and reach (e.g. use of the GREAT
database to inform the development of the American Academy of Dermatology guidelines on AD307).
The detailed impact of each work package has already been summarised in the relevant chapters, but a
broad summary of the main impacts across the five work package is shown in Table 86.
TABLE 86 Impact summary
Work stream Guidelines informed Further funded research Other impact
Eczema
prevention
Barrier enhancement with
emollients for the prevention
of eczema (BEEP trial). Funded
by NIHR HTA1
A functional mechanistic study
of the effect of emollients on
the structure and function of
the skin barrier. Funded by
Nottingham University Hospitals
NHS Trust Pump-priming fund759
New definition of an incident case
Eczema
treatment
NHS Choices eczema module760
NICE quality standards for
eczema357
SIGN guideline on management
of AE in primary care347
Map of Medicine care pathway
Clinical knowledge summaries
eczema module761
Royal College of Paediatric and
child health allergy treatment
pathway762
CLOTHing for the relief of
Eczema Symptoms (CLOTHES
trial). Funded by NIHR HTA
New core outcome sets for eczema
treatment research
Hosting the International
Symposium of Atopic Dermatitis in
Nottingham, May 2014
continued
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Three overarching messages for further research
Perhaps the most important conclusion from our research is to underscore the importance of the research
cycle of systematically reviewing what is already known, prioritising the uncertainties that are found,
reducing further unknowns through qualitative and quantitative feasibility work and then proceeding to
full-scale national assessments, as shown in Figure 70.
Many people refer to the research cycle in scholarly articles and on funding websites, and following it may
sound like an obvious and desirable way to proceed but making it really work is another matter. As both
the vitiligo and eczema systematic reviews have shown, most RCTs in dermatology have not addressed
questions that seem to matter most to patients. There are often serious flaws in study designs and many
are far too small to draw conclusions from, resulting in many potentially useful therapies being discarded
through a common lack of understanding that ‘no evidence of an effect’ is not the same as ‘evidence of
no effect’.5 Most of the RCTs we encountered have not been reported fully, thereby preventing them from
contributing to their ‘second life’ in the form of meta-analysis within systematic reviews. It would seem
there is a culture of deliberately bypassing the research cycle in dermatology, which is probably owing to a
widespread lack of awareness of clinical research methodology by the dermatology research community,
funders of dermatology research, journal editors and national dermatology societies.
TABLE 86 Impact summary (continued )
Work stream Guidelines informed Further funded research Other impact
Emollients, education and QoL:
the Royal College of Paediatrics
and Child Health care pathway
for children with eczema763
American Academy of
Dermatology AD guidelines764
Dutch AD guideline765
Vitiligo European guidelines for the
management of vitiligo483
BAD guidelines for the
management of vitiligo434
Clinical Knowledge Summary
module for vitiligo490
NHS Choices vitiligo module472
Home interventions and light
therapy for vitiligo (HI-Light
Vitiligo Trial). Funded by NIHR
HTA491
New definition of outcomes that
reflects patient’s concerns
New focus on delivery of NB-UVB
light therapy at home rather than
in a hospital setting
SCC SIGN guidelines for the
management of high risk
squamous cell carcinoma
NICE skin cancer evidence
update766
NHS Choices skin cancer
module767–769
Full application in preparation
PG UpToDate®: Schadt770 Top recruiting centres in STOP
GAP trial identified as lead
treatment centres for NHS
specialised commissioning services
for PG. Within 6 months of
publication, the results of the
study had been translated into at
least seven languages including
Hebrew, Portuguese and Japanese
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Our first summative message is a simple one: fewer rather than more studies need to be done. Trials that
are funded should be bigger and better, so that more robust conclusions can be drawn. New research
should be identified and prioritised within the context of existing research and larger studies should be
undertaken through national or international collaboration.
As one of our patient collaborators commented having led the update of the Cochrane systematic review
on vitiligo:
It is time to stop the endless cycle of small, inconclusive trials – we need fewer, but better quality trials
that address topics that have been prioritised as being important.
Mrs Maxine Whitton, MBE (Member of the Most Excellent Order of the British Empire)
(University of Nottingham, 2014, personal communication)
Study protocols and final study findings need to be reported completely and honestly in order to minimise
the pernicious effects of distorting the scientific record through publication bias, selective reporting
outcome bias and framing biases produced by spin.
Research wastage caused by the continual production of small, poorly designed and poorly reported
studies in dermatology needs to be discouraged by all involved in research including researchers, funders,
journal editors and patients/public. Instead we recommend following the basic premises of the research
cycle: identifying uncertainties from systematic reviews, prioritising topics with stakeholders, reducing the
risks associated with a full-scale trial through feasibility work and then conducting large collaborative
pragmatic studies that best inform everyday practice in the NHS and other health-care systems.
Our second overarching research message is that there is a lack of high-quality dermatology research in
primary care where, paradoxically, most skin care is delivered in the UK. This mismatch or inverse research
care law (which states that where the research need is greatest the quantity and quality of research is
least224) is nicely illustrated in Figure 71 that one of our researchers (Helen Nankervis) drew during her final
reflections on this work at a dissemination event. Thankfully, this important deficiency in primary care
research into skin diseases is now being filled by emerging groups such as the Society for Academic
Primary Care Special Interest Group for Dermatology.771
Systematic
reviews
RCTs DUETs
uncertainties
Priority
setting
Feasibility
studies
Patients
FIGURE 70 Stages of the research cycle.
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Our third message is that skin disease represents a substantial disease burden throughout the world. Thanks
to the Global Burden of Disease initiative, it is now much clearer that skin disease contributes to a substantial
burden of disease worldwide. A detailed analysis of skin data from the 2010 Global Burden of Disease
surveys showed that skin conditions were the second to eleventh leading cause of years lived with disability
when explored at the country level and, at a global level, skin disease was the fourth most common reason
for non-fatal disease burden.11 A further analysis of how skin disease burden in the 2010 surveys was
matched by research funding from the US National Institutes of Health indicated that some diseases such as
dermatitis and NMSC were well matched, whereas others such as cellulitis, pressure ulcers, urticaria, acne,
viral and fungal diseases, scabies, and melanoma were less well represented.772 A similar pattern of
under-representation was evident for systematic reviews published by The Cochrane Collaboration.
Measurement of skin disease burden using disability-adjusted life-year metrics allows comparison with other
diseases.768 Disease burden is an important but not exclusive component for guiding research funding.
Further annual updates and refinements of the models used to asses global burden of disease are ongoing
and serve as an important resource for prioritising future skin disease research.
Strengths and limitations of this research programme
Flexibility and joined up thinking throughout the National Institute for Health Research
One of the key aspects of the Programme Grants for Applied Research scheme is flexibility, so that effort
can be vied between different work packages depending on need and time. We appreciated the way that
the NIHR staff engaged in a discussion about the best way of publishing our systematic review of AE
treatments, which is now published as a stand-alone report.223 This review was an update of the NIHR HTA
review conducted by some of the authors in the year 2000 and publishing our update as a separate report
allowed the use of hyperlinks to the previous report, which saves readers from flicking from one report
to another. This is a good example of the family of NIHR programmes working well together. Another
example of linkage between the NIHR funding schemes was the success in obtaining funding for three
large national trials through the NIHR HTA programme as a result of the prioritisation and pilot work
conducted within the Programme Grant.
How do we perform according to the National Institute for Health Research ‘adding
value’ agenda?
The NIHR adding value agenda is based on a landmark paper by Chalmers and Glasziou38 on the four stages
where research wastage occurs (Figure 72), which was published after our Programme Grant started.
Therefore, it is worthwhile to reflect to see how our Programme Grant fulfils this agenda.
Trials on eczema
treatment
Primary-care
population
Secondary-care
population
FIGURE 71 Diagram representing the lack of eczema research in primary care, where most people are treated.
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Stage 1: ensuring research questions are relevant to clinicians and patients
The eczema prevention work programme started with an overview of existing systematic reviews, which
confirmed the need to explore new approaches for disease prevention, such as the use of emollient form
birth in high-risk groups. This work programme also undertook a systematic review of definitions of an
incident case of eczema and came up with a practical suggestion for defining incident cases of eczema
that is now being used in the main BEEP trial. The eczema treatment work programme was based largely
around a wide scoping systematic review, which was followed by a PSP exercise involving patients,
clinicians and other stakeholders under the guidance of the James Lind Alliance. Further work in the
eczema treatment work programme involving patients and clinicians and methodologists identified
the core outcome domains that need to be measured in eczema trials and a roadmap on how to develop
such core outcomes for clinical research:
Not having a defined and comparable outcome measure for a particular condition is a bit like
watching a football match in which the rules have not been defined. No-one then knows who has
won and why.
Lester Firkins OBE (Officer of the Most Excellent Order of the British Empire), Chair of the James Lind
Alliance and Chair of our Executive Group, 2014, personal communication
The vitiligo work programme began by updating a Cochrane systematic review and was also followed by a
James Lind Alliance PSP that resulted in a number of prioritised topics including the one taken forward by
the group on handheld UV devices for home use:
The prioritisation process gave a wide variety of people the chance to submit and rate questions. I feel
this was an excellent approach to take as it allowed us the chance to submit those burning questions
that we would like concrete answers to.
Participant of the PSP
Questions relevant
to clinicians and
patients?
Appropriate design
and methods?
Accessible full 
publication?
Research waste
Unbiased and
usable report?
Low-priority questions
addressed
Important outcomes
not assessed
Clinicians and patients 
not involved in setting
research agendas
Over 50% of studies
designed without
reference to
systematic reviews of
existing evidence
Over 50% of studies
fail to take adequate
steps to reduce biases –
e.g. unconcealed
treatment allocation
Over 50% studies
never published in full
Biased under-reporting
of studies with 
disappointing results
Over 30% of trial
interventions not
sufficiently described
Over 50% of planned
study outcomes not
reported
Most new research
not interpreted in the
context of systematic
assessment of other
relevant evidence
FIGURE 72 The four principal stages of avoidable research waste. Reprinted from Lancet, vol. 374, Chalmers I,
Glasziou P, Avoidable waste in the production and reporting of research evidence, pp. 86–9, Copyright (2009),
with permission from Elsevier.38
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The SCC work programme started with a Cochrane systematic review and because only one RCT meeting
the specified criteria was found, it then progressed to the next level of useable evidence, that is cohort and
other observational studies that provided critical information for informing the planning of a definitive RCT.
To prioritise the most urgent research questions for SCC, stakeholders (including dermatologists, plastic
surgeons and radiographers) were surveyed. The resulting suggestions were further developed and
prioritised by the NCRI non-melanoma CSG with view to a full RCT application in the summer of 2014.
The PG work programme did not start with a Cochrane review, mainly because the study had to begin
immediately if it was to be completed within the 5-year time frame. The choice of treatments was prioritised
by surveys of the UKDCTN and through its prioritisation panel and at steering group meetings. Systematic
reviews and prioritisation exercises have thus been a strong theme of this entire Programme Grant.773
Stage 2: ensuring that design and methods are appropriate to the questions posed
We used a mixture of qualitative and quantitative research methods that best fitted the questions posed
and reported those methods fully according to recommended reporting guidelines such as PRISMA for
systematic reviews and CONSORT 2010 for RCTs.774 Steps were taken in designing trials to reduce the
impact of bias. Selection bias was minimised by using computer generated randomisation sequences and
concealed treatment allocation through the NCTU. Performance bias was minimised by dealing with
treatment groups as similarly as possible and information bias was minimised by using blinded outcome
assessment (e.g. digital photographs of pyoderma ulcers that were read by independent observers in the
STOP GAP trial). All analyses were conducted according to the ITT principle to reduce attrition bias. All of
our RCTs have been pragmatic in design in order to ensure good generalisability in readiness for when the
results are applied to everyday clinical practice in the NHS.
Stage 3: ensuring accessible and full publication
All work emanating from this Programme Grant, regardless of whether or not the results have been
encouraging, has been published fully and honestly in this publicly accessible report and in the
accompanying peer-reviewed journal articles (see Acknowledgments, Publications). The team has
deliberately targeted and paid for open access journals when possible.
Stage 4: ensuring reports are unbiased and useable
All of the trials and systematic review published in this report have been preceded by a published protocol
so that readers can check whether or not all specified outcomes were reported faithfully. Particular care
was taken to ensure that interventions referred to in our studies have been described fully and in such a
way that others could replicate the intervention in clinical practice.769 Thus, the correct method for using
the handheld NB-UVB unit has been summarised in a specially produced training DVD that involved
substantial input from patients and which is now freely available on the resources section of the Centre of
Evidence-Based Dermatology website.775
It is clear that we have fulfilled the ‘adding value’ research agenda very well, not because we have
followed the Chalmers and Glasziou’s38 recommendations slavishly, but because we were already very
much engaged with such principles. It is difficult to argue why new research should happen without
pausing to see what research has been done, or that an appropriate design should be used for certain
types of research question. Such principles should be regarded as mandatory aspects of clinical research
rather than ‘adding value’.
Have we done too much?
A critical business person might look at Table 87, which shows what was planned and what was delivered,
and comment that we have been unwise for overdelivering so heavily, as this could have compromised our
ability to deliver the original objectives. However, the potential impact of any additional work undertaken
was carefully reviewed by the Executive Group prior to implementation in order to guard against this.
CONCLUSIONS
NIHR Journals Library www.journalslibrary.nihr.ac.uk
310
It is important to acknowledge that overcommitting to too many offers of research collaborations is a
hazard within a Programme Grant and is one that could potentially result in an implosion of the central
themes if too much peripheral work takes over. We have taken the view throughout our Programme Grant
that we would exploit any relevant opportunities that arise that do not incur costs or risks above that which
could be covered within the flexible nature of this Programme Grant. Thus, the opportunity to front the
development of international core outcome sets for eczema and vitiligo trials was something that fell nicely
into our remit as the work was so relevant to our work programme on eczema treatment and vitiligo.
Opportunities to ensure that the results of our research were included in the NHS Map of Medicine, patient
information resources (NHS Choices) and on clinical knowledge summaries for GPs also came our way in a
timely fashion and were better placed to meet national information needs than creating similar resources on
our own institutional website.
The group did say ‘no’ to a number of projects that did not fit in terms of theme and resources. Therefore, we
do not view this Programme Grant as ‘overdelivering’. We have instead used our budget and resources wisely
in order to take advantage of the changing needs for research over time by collaborating with colleagues for
good dividends and for very little additional outlay – perhaps a better definition of ‘adding value’.
Lessons learned that can be shared with others applying for Programme
Grants for Applied Research
An important aspect of a successful programme of work is to share lessons learned with others who
wish to undertake similar programmes of work. Our main ‘lessons learned’ were presented at a final
dissemination event on 11 February 2014 and are summarised in Box 9.
The critical importance of social capital and developing people
Activities of our patient panel
The Centre of Evidence Based Dermatology has always had a strong record of patient and carer
involvement in its research. This Programme Grant allowed us to establish and train a specialist patient
panel with an interest in skin research, which has transformed much of our activity in this area.
We began by recruiting patients and carers into the panel who were already taking part in our work and
then advertised the panel on our website and those of relevant patient support groups and charities.
TABLE 87 Planned and actual outputs from this Programme Grant for Applied Research
Type of output Planned Actual
Systematic reviews 4 8
PSPs 2 3
Pilot RCTs 1 2
Feasibility studies 2 3
Full-scale RCT 1 1
Funding proposals for RCTs 3 4
Core outcome initiatives 0 2
Industry liaison project 1 0
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Five years on, the panel is well developed and has > 20 active members (both patients and carers) affected
by a variety of skin disorders. Members of the panel have been involved in a wide range of Programme
Grant research activities including:
l joining Steering Groups for PSPs
l undertaking consumer reviews for the Cochrane Skin Group
l helping with the design of patient related materials such as surveys and information leaflets
l giving feedback on the design of clinical trials
l being coapplicants on grant applications and members of study teams
l involvement in core outcome measure projects
l helping with dissemination and implementation activities.
A full log of all activities and projects contributed to by members of our patient panel is appended
(see Appendix 21). In order to ensure that panel members were well supported in their activities, annual
training days were held with an average of 12 members attending each one. The days were split into
presentations to inform and educate panel members and workshop sessions to assist with the development
of relevant research projects. Areas covered include the design of clinical trials, Cochrane systematic reviews,
jargon busting, clinical research and evidence-based medicine. We keep in contact with panel members via a
regular newsletter updating them on the progress of projects and activities.
The many benefits of the patient panel to our research are obvious; we have a significant number of
engaged and trained patients/carers affected by a wide variety of skin disorders who are involved in an
extensive range of research activities. The commitment of our panel members is illustrated by their length
of involvement in the panel and the variety of activities they are increasingly taking part in. Members can
benefit from participation in the Patient Panel in a number of ways. This includes learning new skills and
the satisfaction of knowing they are helping others in their situation – the latter being the most common
reason stated for joining the panel. Direct health benefits for panel members have been stated as coping
better with their condition, an increased confidence in dealing with HCPs and an increased understanding
of their disease.
BOX 9 Lessons learned for future Programme Grants for Applied Research
1. Start early when applying for a Programme Grant – putting together a large coherent programme with
multiple partners can take a considerable time.
2. Undertake preliminary work through a development grant or other means.
3. Collaborate with the best people possible and outside your own institution.
4. Plan your research so that each work programme overlaps rather than entirely sequential research that is
dependent on critical pinch points that can delay or sabotage subsequent work.
5. Allow plenty of time and ensure adequate funding for each of the work programmes and components.
6. Invest a lot of time in integrating new staff and in training patient and public members – time which will
be rewarded as the work progresses.
7. Communicate with your funder and host NHS Trust regularly about key decisions and outputs – we found
quarterly reports particularly useful for this.
8. Provide opportunities for shared learning across the individual work packages.
9. Publish as much as possible as the work progresses and be careful to retain Crown Copyright so that all
published material can be included in the final published report.
10. Allow plenty of time (6 months) for drafting, proofreading and producing the final report in a format that
can be understood by a wide readership.
CONCLUSIONS
NIHR Journals Library www.journalslibrary.nihr.ac.uk
312
The importance of a shared vision and purpose
Many have asked us why our Programme Grant has been successful in terms delivering our key objectives
plus 50% more within time and within budget. In addition to strong programme management and the
flexibility afforded by the nature of the Programme Grants for Applied Research, a key factor has been the
genuine engagement of all involved, whether they were doctor of philosophy (PhD) students, members of
the patient panel or those working in support services such as finance and research and development.
The vision of what each work programme was trying to achieve was clear to all who engaged with us and
it was a vision that engendered a sense of a common and worthwhile purpose. Such engagement did
not happen by chance, but as a result of an active and planned process which needed time, effort and
preparation. Examples include providing good information to existing staff about the new Programme
Grant and how the new work would be mutually beneficial, annual away-day events for the whole
team to learn how to work together in groups, being prepared to travel to other locations where our
collaborators were based, and by setting aside time to train and work with our patient panel.
Rather than rushing straight onto the next research programme in the traditional ‘butterfly behaviour of
researchers, moving onto the next flower well before the previous one has been fully exploited’ highlighted
by the late Allessandro Liberati,776 the team held two outward-facing events during the lifetime of the
project – one after 3 years and one at the end. These meetings were used to mark closure of different
aspects of the programme, whereupon all collaborators, and others interested in programme grants,
were invited to celebrate and learn.
At the final closure meeting, each participant was given a mug, a notebook and bag with our logo
(Figure 73), and the chief investigator even composed a song for the occasion.
FIGURE 73 Items given to participants of final meeting.
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The close-down event provided a moment to pause, reflect and achieve closure on an important chapter
of our lives and it was very well received. We conclude that building and maintaining social capital around
a shared vision and working closely with patients is the key to delivering successful clinical research. Good
clinical research starts with people and ends with people.
The development of new research skill and capacity in the area of skin disease, especially in previously
neglected areas of dermatology such as vitiligo and cutaneous SCC, is also a key feature of our
Programme Grant. Three PhDs will be awarded as a result of the work, which means that three more
skilled people are able to contribute to the NIHR effort in the form of mature and independent researchers.
We have already summarised aspects of personal development of individual researchers and patients in our
special Programme Grant final booklet,777 but it is worth reflecting for a moment at some of the quotes in
that booklet from the various people involved (Box 10).
Finally, it is evident from the huge collaborative efforts involved in this Programme Grant that many
contacts have been formed that will help to spin off other research initiatives. Quite apart from the NIHR
HTA-funded trials that were sparked off wholly by this programme of work, new groups are forming, such
as a national network for supporting trials into epidermolysis bullosa – a rare but potentially devastating
skin condition where the skin fails to heal after minor friction. We have also shared our experience in
developing clinical trials by forming an International Federation of Dermatology Clinical Trials Networks.757
The experience of delivering the successful Programme Grant has given the team the confidence to work
more closely with the local clinical trials unit to support a research methodology fellowship application
and also to apply for and win funds from the University of Nottingham to expand senior capacity that
will enable our Centre of Evidence Based Dermatology to achieve a step change in its ability to deliver
NHS-focused research of the highest calibre.
BOX 10 A selection of quotes from people involved in delivery of our programme grant
To be able to read of the REAL discoveries that have been made is wonderful. To my mind, these
researchers are exemplars in the way they use funders’ support to get meaningful and always
transparent benefits.
Lester Firkins, Independent Chair of the Executive Group
I think patient involvement can really ‘humanise’ research so that patient consideration can be built into
the objective, process and outcome of the studies. And at the end, I believe this is the most important part
of any research.
Amina Ahmed, member of our patient panel
All in all I found it an amazingly positive experience, and it was hugely encouraging to meet so many
specialists with a strong commitment to eczema research and treatment.
Tim Burton, member of our patient panel
it taught me to look for the things that are NOT there as well as those that are.
Helen Nankervis, Research Associate
My opinion is that everyone should experience research. It is an eye opener – it completely changes your
mind-set and the way you see everything around you.
Viktoria Eleftheriadou, Research Associate
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Although this programme is coming to an end, we are just part way through the journey towards eczema
prevention, and exciting times lie ahead as we undertake a large trial of emollients that has been funded
as a result of the work done here.
Joanne Chalmers, Research Fellow
For a disease which has been so under-researched, it is gratifying to see the impact our work is starting to
have on redressing this situation.
Louise Lansbury, Research Associate
It is very difficult to recruit sufficient patients to studies of rare and serious diseases such as pyoderma
gangrenosum. STOP GAP has achieved impressive recruitment to produce evidence, which will guide
clinicians in offering patients treatment that is as safe and as effective as possible.
Dr Nick Levell, STOP GAP trial recruiting clinician
Thank you very much for providing me with this opportunity to learn about evidence-based medicine with
you and your UK Dermatology Clinical Trials Network team. This is certainly one of the most important
skills I have gained in dermatology training and I am very grateful to you.
Dr Suyin Ong, UKDCTN Specialist Registrar Fellow (2010–12)
BOX 10 A selection of quotes from people involved in delivery of our programme grant
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TABLE 89 Eczema (all ages and risk levels)
Comparison
Number of
participants (trials) RR (95% CI) I2
Exclusive breastfeeding for at least 6 months vs. introduction
of solids at 3–6 months
3731 (2) 0.75 (0.42 to 1.32) 61%
Hydrolysed formula vs. cow’s milk formula (prolonged feeding) 1478 (8) 0.87 (0.70 to 1.08) 0%
Extensively hydrolysed formula vs. cow’s milk formula
(prolonged feeding)
912 (3) 0.84 (0.58 to 1.23) 19%
Partially hydrolysed formula vs. cow’s milk formula
(prolonged feeding)
823 (7) 0.92 (0.72 to 1.17) 0%
Extensively hydrolysed formula vs. partially hydrolysed formula
(prolonged feeding)
1061 (4) 0.88 (0.73 to 1.05) 0%
Hydrolysed formula vs. human milk (early short-term feeding) 90 (1) 0.48 (0.05 to 4.41) –
Hydrolysed formula vs. cow’s milk formula (early short-term feeding) 77 (1) 0.34 (0.04 to 3.15) –
Soy formula vs. cow’s milk formula 744 (3) 1.23 (0.99 to 1.53) 0%
Maternal antigen avoidance vs. standard diet 360 (3) 0.95 (0.63 to 1.44) 21%
Omega 3 fatty acid supplementation vs. placebo 664 (3) 1.10 (0.78 to 1.54) 45%
Omega 6 fatty acid supplementation vs. placebo 259 (2) 0.80 (0.56 to 1.16) 0%
Prebiotic vs. no prebiotic 432 (2) 0.79 (0.21 to 2.94) 80%
Prebiotic vs. other prebiotica 150 (1) 0.22 (0.07 to 0.76)b –
Probiotic vs. no probioticc 1492 (6) 0.85 (0.66 to 1.08) 46%
a Polydextrose, galacto-oligosaccharide and lactulose vs. polydextrose and galacto-oligosaccharide.
b Significantly favours prebiotic (polydextrose, galacto-oligosaccharide and lactulose).
c This review also reported data on a subgroup of participants with AE. A total of 1354 participants in four trials
contributed to this outcome and the effect estimate was not significant (RR 0.85, 95% CI 0.51 to 1.42; I2 65%).
TABLE 90 Eczema subgroup analyses: infants (0–2 years)
Risk level Comparison
Number of
participants (trials) RR (95% CI) I2
High risk Exclusive breastfeeding for at least 6 months vs.
introduction of solids at 3–6 months
135 (1) 0.40 (0.21 to 0.78)a –
Hydrolysed formula vs. cow’s milk formula
(prolonged feeding)
2558 (8) 0.86 (0.70 to 1.06) 0%
Extensively hydrolysed formula vs. cow’s milk
formula (prolonged feeding)
1726 (3) 0.83 (0.58 to 1.21) 19%
Partially hydrolysed formula vs. cow’s milk formula
(prolonged feeding)
1361 (7) 0.90 (0.71 to 1.15) 0%
Extensively hydrolysed formula vs. partially
hydrolysed formula (prolonged feeding)
1865 (4) 0.89 (0.74 to 1.07) 0%
Soy formula vs. cow’s milk formula 461 (1) 1.20 (0.95 to 1.52) –
Maternal antigen avoidance vs. standard diet 360 (3) 0.95 (0.63 to 1.44) 21%
Omega 3 fatty acid supplementation vs. placebo 83 (1) 1.49 (0.84 to 2.63) –
Omega 6 fatty acid supplementation vs. placebo 259 (2) 0.80 (0.56 to 1.16) 0%
Prebiotic vs. no prebiotic 206 (1) 0.42 (0.21 to 0.84)b –
Probiotic vs. no probiotic 1420 (4) 0.86 (0.66 to 1.12) 58%
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TABLE 90 Eczema subgroup analyses: infants (0–2 years) (continued )
Risk level Comparison
Number of
participants (trials) RR (95% CI) I2
Not selected
for risk
Exclusive vs. mixed breastfeeding for 3–7 months 3483 (1) 1.00 (0.60 to 1.69) –
Prebiotic vs. no prebiotic 226 (1) 1.62 (0.62 to 4.26) –
Prebiotic vs. other prebioticc 150 (1) 0.22 (0.07 to 0.76)d –
Probiotic vs. no probiotic 72 (1) 0.63 (0.21 to 1.89) –
a Significantly favours exclusive breastfeeding for 3–7 months.
b Significantly favours prebiotic.
c Polydextrose, galacto-oligosaccharide and lactulose vs. polydextrose and galacto-oligosaccharide.
d Significantly favours prebiotic (polydextrose, galacto-oligosaccharide and lactulose).
TABLE 91 Eczema subgroup analyses: children (> 2–18 years)
Risk level Comparison
Number of
participants (trials) RR (95% CI) I2
High risk Exclusive breastfeeding for at least 6 months vs.
introduction of solids at 3–6 months
113 (1) 0.97 (0.50 to 1.89) –
Hydrolysed formula vs. cow’s milk formula
(prolonged feeding)
950 (2) 0.74 (0.40 to 1.38) 40%
Extensively hydrolysed formula vs. cow’s milk
formula (prolonged feeding)
651 (1) 0.86 (0.63 to 1.17) –
Partially hydrolysed formula vs. cow’s milk formula
(prolonged feeding)
510 (2) 0.75 (0.37 to 1.51) 46%
Extensively hydrolysed formula vs. partially
hydrolysed formula (prolonged feeding)
661 (1) 0.92 (0.67 to 1.26) –
Soy formula vs. cow’s milk formula 283 (2) 1.51 (0.74 to 3.10) 18%
Omega 3 fatty acid supplementation vs. placebo 516 (1) 0.85 (0.62 to 1.18) –
Not selected
for risk
Hydrolysed formula vs. human milk (early short-term
feeding)
90 (1) 0.48 (0.05 to 4.41) –
Hydrolysed formula vs. cow’s milk formula
(early short-term feeding)
77 (1) 0.34 (0.04 to 3.15) –
Omega 3 fatty acid supplementation vs. placebo 65 (1) 1.24 (0.79 to 1.95) –
TABLE 92 Atopy (all ages and risk levels)
Comparison Outcome
Number of
participants (trials) RR (95% CI) I2
Exclusive breastfeeding for at least
6 months vs. introduction of solids at
3–6 months
Positive skin prick test
(unspecified) at 6 years
331 (1) 0.99 (0.73 to 1.35) –
Maternal antigen avoidance vs. standard
diet
Positive skin prick test
to egg at 2 years
335 (2) 0.95 (0.52 to 1.74) 0%
Positive skin prick test
to milk at 2 years
335 (2) 0.86 (0.16 to 4.59) 13%
Omega 3 fatty acid supplementation vs.
placebo
Positive skin prick test
for ‘any atopy’a
560 (2) 0.92 (0.76 to 1.11) NR
Positive skin prick test
to house dust mites
560 (2) 1.04 (0.81 to 1.34) NR
NR, not reported.
a ‘Any atopy’ refers to salmon, peanuts, cow’s milk, egg white, egg yolk, tuna, house dust mite, cockroach, cat,
Alternaria alternate, rye grass and grass mix.
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TABLE 93 Adverse events: infants (0–2 years)
Comparison Adverse event
Number of
participants
(trials) RR (95% CI) I2
Exclusive breastfeeding for at least
6 months vs. introduction of solids at
3–6 months
Death in first 12 months 3483 (1) 2.30 (0.21 to 25.37) –
Hydrolysed formula vs. cow’s milk formula
(prolonged feeding)
Feeding problems 141 (1) 2.18 (0.49 to 9.68) –
Refusal to drink formula 46 (1) 7.62 (0.43 to 133.78) –
Extensively hydrolysed formula vs. cow’s
milk formula (prolonged feeding)
Feeding problems 96 (1) 1.38 (0.24 to 7.89) –
Partially hydrolysed formula vs. cow’s milk
formula (prolonged feeding)
Feeding problems 91 (1) 3.07 (0.65 to 14.40) –
Extensively hydrolysed vs. partially
hydrolysed formula (prolonged feeding)
Feeding problems 95 (1) 0.45 (0.12 to 1.69) –
Maternal antigen avoidance vs.
standard diet
Preterm birth 236 (2) 10.06 (0.52 to 192.26) NA
Prebiotic vs. no prebiotic Feed intolerance leading to
formula discontinuation
226 (1) 1.81 (0.82 to 3.99) –
Prebiotic vs. other prebiotica Feed intolerance leading to
formula discontinuation
150 (1) 1.73 (0.82 to 3.67) –
Probiotic vs. no probiotic Sepsis 367 (1) 0.63 (0.39 to 1.04) –
Spitting up at 1 month
of age
188 (1) 1.88 (1.03 to 3.45)b –
Spitting up at 2 months of
age
188 (1) 1.69 (1.02 to 2.80)b –
Gastrointestinal problems at
1 month of age
188 (1) 1.47 (0.63 to 3.43) –
Gastrointestinal problems at
2 months of age
188 (1) 0.59 (0.22 to 1.55) –
Gastrointestinal problems in
first 12 months
188 (1) 0.93 (0.54 to 1.60) –
Necrotising enterocolitis
and/or death
145 (1) 0.35 (0.15 to 0.83)c –
NA, not applicable.
a Polydextrose, galacto-oligosaccharide and lactulose vs. polydextrose and galacto-oligosaccharide.
b Significantly favours no probiotic.
c Significantly favours probiotic.
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Appendix 2 Search strings for MEDLINE and
The Cochrane Library databases
MEDLINE
1. exp Dermatitis, Atopic/
2. exp Asthma/ep, et
3. (eczem$ or (atop$ adj3 dematit$)).mp. [mp=title, original title, abstract, name of substance word,
subject heading word]
4. 2 and 3
5. 1 or 4
6. exp Cohort Studies/
7. exp Incidence/
8. 6 and 5
9. 5 and 7
10. 8 or 9
11. exp Primary Prevention/
12. 5 and 11
13. 10 or 12
14. limit 13 to (“all infant (birth to 23 months)” or “preschool child (2 to 5 years)” or “child (6 to
12 years)”)
15. limit 14 to yr=“1980 - current“
The Cochrane Library
1. (eczem$ or (atop$ adj3 dematit$)).mp. [mp=title, original title, abstract, mesh headings, heading
words, keyword]
2. (cohort$ or longitud$ or prospect$ or follow$ or incidence).mp.
3. 1 and 2
4. ((eczem$ or (atop$ adj3 dematit$)) adj7 prevent$).mp. [mp=title, original title, abstract, mesh headings,
heading words, keyword]
5. 4 or 3
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Appendix 3 Skin care guidelines for intervention
group
The diagrams on page 410 have been reproduced with permission from Cork and Elliot.778
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Appendix 4 EMBASE search strategy
1. random$.mp.
2. factorial$.mp.
3. (crossover$ or cross-over$).mp.
4. placebo$.mp. or PLACEBO/
5. (doubl$ adj blind$).mp.
6. (singl$ adj blind$).mp.
7. (assign$ or allocat$).mp.
8. volunteer$.mp. or VOLUNTEER/
9. Crossover Procedure/
10. Double Blind Procedure/
11. Randomized Controlled Trial/
12. Single Blind Procedure/
13. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12
14. exp Dermatitis, Atopic/
15. atopic dermatitis.mp.
16. atopic eczema.mp.
17. exp NEURODERMATITIS/
18. neurodermatitis.mp.
19. infantile eczema.mp.
20. childhood eczema.mp.
21. (besnier$ and prurigo).mp.
22. eczema.mp. or exp Eczema/
23. 21 or 17 or 20 or 15 or 14 or 22 or 18 or 16 or 19
24. 23 and 13
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Appendix 5 Questionnaire on international
outcomes
Round 1: international outcomes consensus for vitiligo – e-Delphi
exercise
(1) In your opinion how import are the following outcomes to be included in the core outcomes set for
future vitiligo trials?
Outcome
Very
important Important
Less
important
Not
important Not sure
1. Repigmentation
2. Cosmetically acceptability of the results
3. Global assessment of the disease/overall
impact of the disease
4. Quality of life
5. Maintenance of gained repigmentation
6. Cessation of spreading of vitiligo
7. Side effects and harms
8. Self-esteem
9. Psychological impact
(2) Are there any additional outcomes that you perceive to be important and should be included in the
core outcomes set for vitiligo? (Please list)
1.
2.
3.
(3) Do you have any further comments about the core outcomes set for future vitiligo trials?
(4) Please indicate if you are:
l Patient with vitiligo (or carer)
l Dermatologist
l Nurses
l General Practitioners
l Representative of regulatory body (which one?)
l Journal editor (which one?)
l Other (please specify)
DOI: 10.3310/pgfar04180 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 18
© Queen’s Printer and Controller of HMSO 2016. This work was produced by Thomas et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
413
Round 2: international outcomes consensus for vitiligo – e-Delphi
exercise
(1) In your opinion how import are the following outcomes to be included in the core outcomes set for
future vitiligo trials?
Outcome
Very
important Important
Less
important
Not
important Not sure
1. Repigmentation
2. Cosmetically acceptability of the results
(including time required to achieve it)
3. Quality of life
4. Maintenance of gained repigmentation
5. Cessation of spreading of vitiligo
6. Side effects and harms
7. Tolerability/burden of treatment
8. Economic impact of treatment
(2) Do you have any further comments about the core outcomes set for future vitiligo trials?
(3) Please indicate if you are:
l Patient with vitiligo (or carer)
l Dermatologist
l Nurse
l General Practitioner
l Representative of regulatory body (which one?)
l Journal editor (which one?)
l Other (please specify)
(4) Please indicate which country you represent:
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Appendix 6 Incomplete excision after surgical
excision
Summary of studies reporting completeness of SCC excision
First author, year n Site
Proportion
incompletely
excised (95% CI) Prognostic features Excision margin
Ang 2004555 63 All 0.16 (0.08 to 027) Mean diameter 19.7mm R; 4- to 6-mm
margin
Baker 2001541 227 Head and neck 0.07 (0.04 to 0.11) No data R; margin NS
Bogdanov-
Berezovsky 2005562
369 All 0.07 (0.04 to 0.10) Complete excised: diameter
1.1 cm; thickness 0.6 cm;
differentiation: 84.6% well;
moderate 13.6%; poor 5.6%
Incomplete excised: diameter
0.9 cm; depth 0.4 cm;
differentiation: well 72.2%;
moderate 22.2%; poor 5.6%
R; 3- to 6-mm
margin
Bovill 2009563 676 All 0.18 (0.15 to 0.21) Re-excision cohort: mean
diameter 17.2 mm; mean
thickness 6.02 mm;
differentiation: well 43%;
moderate 42%; poor 15%;
PNI 3.6%
R; margin NS
Griffiths 2002544 86 All 0.04 (0.01 to 0.11) Median thickness 3.1 mm.
Mean diameter 13 mm
(surviving pts) vs. 20 mm
(DoD) 3.2%
immunocompromised
R; mean margin
7.2 mm (surviving)
vs. 6.3 mm (DoD)
Mourouzis 2009553 218 Head and neck 0.12 (0.08 to 0.17) Diameter: 63%< 2 cm; 33.8%
2–4 cm; 3.2% > 4 cm.
Differentiation: 78.2% well;
21.8% poor. PNI in 2.3%;
PVI in 0.5%
R; 5-mm margin
Nemet 2006546 68 Periocular 0.25 (0.15 to 0.37) Differentiation: 86.8% well;
13.2% moderate
R; 5-mm margin
Pua 2009559 69 All 0.00 (0.00 to 0.05) Diameter: < 1 cm to ≥ 2cm R; 4 mm (‘wider’
for larger tumours)
Tan 2007561 480 All 0.06 (0.04 to 0.09) Diameter: 52.3% < 1 cm;
40.8% < 2 cm; 33% > 2cm
P; margin 2 mm to
> 10mm
Thomas 1994550 54 Pinna 0.11 (0.04 to 0.23) 52% stage I; 37% stage II;
0% stage III; 11% stage IV.
Different: 68.5% well;
9.3% moderate; 7.4% poor
R; wedge excision
to complex surgical
procedure
Thomas 2003560 26 All 0.00 (0.00 to 0.13) Average diameter: 16.9mm
26% > 10mm. Differentiation:
57.8% well; 38.5% moderate;
3.8% poor
P; margin based on
diagnosis and
surgeon’s
preference
DoD, died of disease; P, prospective; PNI, perineural invasion; PVI, perivascular invasion; pts, patients; NS, not specified;
R, retrospective.
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Appendix 7 Recurrence and death from disease
after Mohs micrographic surgery
Summary of studies reporting local recurrence, regional recurrence,
distant metastases, unspecified recurrence or death from disease
after excision of squamous cell skin cancer by Mohs micrographic
surgery
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Appendix 8 Recurrence and death after
external radiotherapy
Summary of studies reporting local recurrence, regional recurrence,
unspecified recurrence or death from disease after treatment of
squamous cell skin cancer with external radiotherapy
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Appendix 9 Local recurrence after brachytherapy
Summary of studies reporting local recurrence after treatment
of squamous cell skin cancer by brachytherapy
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Appendix 10 Adjunctive radiotherapy studies
and pooled estimates of outcomes after adjuvant
radiotherapy
Summary of studies reporting local recurrence, regional recurrence,
distant metastases or death from disease after surgical treatment
of squamous cell skin cancer plus adjuvant radiotherapy
TABLE 94 Summary of ART studies
First author,
year n Reasons for ART
Surgical
treatment
Site of ART
(local/regional) Dose of ART Follow-up
Barrett 1993598 3 Head and neck PNI
(asymptomatic)
Surgical
excision or
MMS
Not specified Mean 51.7
Gy/18–22
fractions
Mean
28.3 months
(18–37 months)
Cottel 1982599 2 Head and neck PNI
both symptomatic
(infraorbital and
supraorbital nerves) –
‘most difficult cases’
selected for ART
MMS Primary site and
course of
involved cranial
nerve
4600–5000
rads (200 rads/
day over
4.5–6 weeks)
Mean 30 months
(24–36 months)
for ART
DeAmbrosis
2010600
6 Head and neck PNI,
nerve diameter
0.15–0.4 mm (all
asymptomatic) but
indications for RT
inconsistent
Excision Not specified Not specified Mean
104.8 months
(44–218 months)
Geist 2008601 7 Head and neck PNI
(all incidental)
MMS Tumour bed
and first
echelon
lymphatics and
course of
involved nerve
Mean dose
57.9 Gy
(52–66 Gy)/
20–33 fractions
Mean
10.4 months
(4–20 months)
Khan 1999603 26 No specific reasons.
Prospective cohort
with SCC > 2 cm
diameter
Excision Elective
irradiation of
draining lymph
nodes
Total 45 Gy/
20 fractions
Up to 12 months
Lifeso 1990604 11 Unclear Amputation
or WLE
Regional lymph
nodes
4500 rads/
20 fractions/
4 weeks
Mean 37 months
(24–86 months)
Osguthorpe
1997602
4 Head and neck PNI
supraorbital,
infraorbital and
buccal nerves –
regional lymphatic or
perivascular spread,
neural spread on
multiple nerves from
primary tumour site,
extension through
bony foramen so
requiring extended
resection
MMS with
or without
intracranial
clearance
Not specified Mean 56.2 Gy
(50–65 Gy)
49.5 months
(6–99 months)
continued
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TABLE 94 Summary of ART studies (continued )
First author,
year n Reasons for ART
Surgical
treatment
Site of ART
(local/regional) Dose of ART Follow-up
Shiffman 1975547 4 Not specified Surgery Not specified Not specified < 1 year to
> 3 years
Veness 1999605 6 Cardiothoracic
transplant patients
who developed
‘aggressive
cutaneous
malignancies’ but
not specified how
patients were
selected to have ART
WLE Not specified Mean dose
52 Gy
Mean
25.8 months
(8–54 months)
PNI, perineural invasion; RT, radiotherapy; WLE, wide local excision.
TABLE 95 Pooled estimates of outcomes after ART
Intervention
Local recurrence
(95% CI/I2) (%)
Regional recurrence
(95% CI/I2) (%)
Distant metastases
(95% CI/I2) (%)
Died from disease
(95% CI/I2) (%)
ART for PNIa 18.2 (3.9 to 39.8/37)
(n = 22)
8.3 (1.1 to 21.4/0)
(n= 22)
11.5 (2.4 to 26.1/1)
(n= 22)
11.1 (0.4 to 33.1/45)
(n= 20)
ART for other types
of SCCb
11.1 (2.4 to 25.0/35)
(n = 47)
8.5 (2.5 to 17.6/0)
(n= 47)
3.2 (0.1 to 10.4/9)
(n= 47)
13.9 (0.05 to 50.2/74)
(n= 21)
PNI, perineural invasion; WLE, wide local excision.
a Data from references.598–602
b Data from references.547,603–605
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Appendix 11 Recurrence after curettage
and electrodesiccation
Summary of studies reporting squamous cell skin cancer
recurrence after treatment by curettage and electrodesiccation
First author, year n Site Follow-up
Proportion
with recurrence
(95% CI) Prognostic features P/R
Knox 1967554 545 Various > 1 year 0.00 (0.00 to 0.01) Diameter: 91% < 2 cm;
9% > 2cm
R
Honeycutt 1973587 281 Various 4–8 years 0.01 (0.00 to 0.03) Diameter: 94% < 2 cm;
6% > 2cm
R
Reschly 2010606 120 Exposed body
surface excluding
lip and ear
13–33 months 0.00 (0.00 to 0.03)
[triple cycle] 0.00
(0.00 to 0.23)
[double cycle]
Diameter: < 2 cm R
Shiffman 1975547 15 Pinna < 1 year to
> 3 years
0.20 (LR) 0.07 (RR) Diameter: < 2 cm
59.6%; 2–4 cm 28.8%;
> 4 cm 3.8%. Invasion
of cartilage 21.1%
R
Tromovitch 1965607 29 NS Average
6.8 years
(minimum
5 years)
0.03 (0.00 to 0.18) No data R
Werlinger 2002557 56 Various Mean 4.1 years 0.04 (0.00 to 0.12) No separate EDC data R
Whiting 1978608 47 No data 6–12 months
then ‘thereafter
as necessary’
0.04 (0.01 to 0.14) No data R
Williamson 1964609 53 Various 5 years 0.04 (0.00 to 0.13) Diameter: < 2 cm
60.4%; > 2 cm 39.6%
R
EDC, electrodesiccation and curettage; LR, local recurrence; NS, not specified; P, prospective; R, retrospective;
RR, regional recurrence.
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Appendix 12 Included cryotherapy studies
Summary of studies reporting SCC recurrence after treatment
by cryotherapy
First author, year n Site Follow-up
Proportion
with recurrence
(95% CI) Prognostic features P/R
Fontana 1975613 7 Unspecified 32 months to
5 years
0.00
(0.00 to 0.41)
No data R
Fraunfelder 1980611 21 Periocular Average
21.6 months
0.00
(0.00 to 0.16)
Diameter: < 10mm
71%; 29% 11–20+mm
P
Graham 1990618 563 All Unspecified ‘Cure’ (not
defined) 97.3%
Diameter: 25% < 5mm;
56.4% 6–12mm;
15.5% 13–24 mm;
3.1% > 24 mm
R
Holt 1988617 34 All Range
6 months to
5.5 years
0.03
(0.00 to 015)
Diameter: > 2 cm
14.7%. Indeterminate
margins, tethering,
deeply invasive and
SCCs of external ear
involving underlying
cartilage excluded
P
Kuflik 1986612 5 Arms and hands Range
12 months to
6 years
0.00
(0.00 to 0.52)
Diameter: all 2–5cm P
Kuflik 2004610 134 All 5 years 0.00
(0.00 to 0.03)
Diameter: 3–5 mm.
‘Only cases amenable to
cryotherapy were
treated’
R
Lindemalm-
Lundstam 2009616
53 Face and scalp Mean 42 months 0.00
(0.00 to 0.07)
Diameter: mean 8mm
(range 1–76mm).
Lesions in area
circumscribed by upper
lip and nasolabial folds
excluded
P
Nordin 2002614 13 External ear Up to 10 years
(8/13 at least
5 years)
0.00
(0.00 to 0.25)
Diameter: mean 18mm
(range 5–70mm)
P
Peikert 2011615 6 Below neck 5 years 0.00
(0.00 to 0.46)
Diameter: all < 2 cm.
No invasion beyond
papillary dermis. Spindle
cell and poorly
differentiated SCCs
excluded
P
P, prospective; R, retrospective.
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Appendix 13 Photodynamic therapy regimes
Summary of photodynamic therapy regimes used in studies
reporting outcomes after SCC treatment by photodynamic
therapy
Study n
Photosensitiser/
occlusion time
Light source, irradiance,
dose n treatments Prognostic features
Topical photosensitiser
Baptista 2006621 4 Topical 20%
ALA/4–6 hours
630 nm for 1000 seconds
at 100 mW/cm2. Total
dose 100 J/cm2
Up to 5 No data
Calzavara-
Pinton 1995622
18 Topical 20%
ALA/6–8 hours
630 nm for 10–15 minutes
until slight pain or burning
stopped at 100mW/cm.2
Total dose 60–80 J/cm2
Every other day until
area eroded without
clinically evident
tumour, or stopped
when no further
improvement after
2 further treatments
Diameter: superficial
SCCs median 18mm
(range 12–45mm);
nodular median
15mm (range
5–25mm)
Calzavara-
Pinton 2008625
71 Topical 160 mg/g
MAL/3 hours
635 nm± 18 nm at
37 J/cm2 at irradiance of
86 mW/cm2
2, 7 days apart Diameter: mean
20mm (range
15–30mm). Depth:
56% Clark level II;
44% Clark level III/IV
Fink-Puchs
1998623
35 Topical 20% ALA
oil-in-water/4 hours
Either unfiltered full-
spectrum visible light OR
filtered light of > 515 nm,
or > 570 nm or > 610 nm
for 5–30 minutes. Median
total light dose 61 J/cm2
1 Diameter: 1.6–6 cm.
Depth: confined to
papillary dermis
Fritsch 1998627 36 Topical 20%
ALA/4–6 hours
Incoherent light source
570–750 nm for
20 minutes. 80 mW/cm2
for superficial SCCs up to
150 mW/cm2 for nodular
and exulcerated SCCs.
96–180 J/cm2
Maximum of 3
(1 month apart)
Diameter:
0.5–3.1 cm. 28
described as
‘superficial’ (not
defined)
Haddad 2004626 43 Topical 20%
ALA/16 hours
Non-laser light at
580–720 nm and
1250–1600 nm for
10 minutes at 100 J/cm2
1–3 Diameter: mean
1.4± 0.8 cm
(range 1–3 cm)
Harth 1998628 5 Modified topical
20% ALA plus 2%
EDTA and 2%
DMSO/12 hours
Red light (585–720 nm) at
150 mW/cm2 and near
infrared at 1.25–1.6 mm)
at 50 mW/cm2 for
10–15 minutes
1–3 ‘Superficial’
Kennedy
1990619
8 Topical 20%
ALA/3–6 hours
Filtered light > 600 nm at
150–300mW/cm2 for
3.5–30 minutes. Total
dose 15–150mW/cm2
Repeated weekly for
2 elevated SCCs
6 early invasive,
2 elevated
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Study n
Photosensitiser/
occlusion time
Light source, irradiance,
dose n treatments Prognostic features
Lui 1995620 2 Topical 20%
ALA/3 hours
Red light at
19–44mW/cm.2 Total
dose 100 J/cm2
1 Diameter: > 5mm
Wolf 1993630 6 Topical 20% ALA
oil in water/4–8
hours
Unfiltered light at
100 mW/cm2 for
15 minutes, or red light
at 100 mW/cm2 for
30 minutes. Total dose
90 J/cm2
Unclear Diameter: 1–6 cm.
Depth: all early
invasive
Ziokolwski
2004624
23 Group 1: topical
20% ALA + 5%
DMSO + 5% EDTA
4 hours occlusion
Group 2: topical
20% ALA + 5%
DMSO + 5%
EDTA + glycolic
acid 4 hours
occlusion
650 nm ± 30 nm light at
100 mW/cm.2 Total dose
85–87.6 J/cm2
Up to 3 sessions Diameter:
group 1 – 2–7mm;
group 2 – 2–9 mm
Systemic photosensitiser
Feyh 1990631 5 Systemic
haematoporphyrin
derivative 2 hours
prior to PDT. Dose
not specified
630 nm laser light at
100 mw/cm.2 Dose
100 J/cm2
– All T1
Kubler 1999632 9 Meta-tetrahydroxy-
phenylchlorin
(mTHPC) at
0.15mg/kg i.v.
96 hours pre-PDT
652 nm red light at
100 mW/cm.2 Total dose
20 J/cm2
– No data
Pennington
1988629
32 Systemic
haematoporphyrin
derivative 5mg/kg
i.v. bolus 3 days
prior to PDT
630 nm coherent light at
30 J/cm2
– Estimated maximal
thickness < 1cm
ALA, aminolevulinic acid; DMSO, dimethyl sulfoxide; EDTA, ethylenediaminetetraacetic acid; i.v., intravenous;
MAL, methylaminolevulinate; PDT, photodynamic therapy.
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Appendix 14 Example survey
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Appendix 15 Participant information sheet
Appendix 1 P 
 
Participant Information Sheet 
(Final version 1.0: 17 Jan 2013) 
Title of Study: Participant acceptability of a proposed future skin cancer trial 
 
Name of Lead Researcher: Dr Louise Lansbury  
 
We would like to invite you to take part in our research study. Before you decide 
we would like you to understand why the research is being done and what it 
would involve for you. Talk to others about the study if you wish. If anything is 
not clear after reading this information sheet, one of our team will be happy to go 
through it with you and answer any questions you may have (contact details are 
given at the end of this sheet). 
 
What is the purpose of the study? 
 
We are conducting exploratory work to assess whether a future skin cancer trial 
which we are currently developing would be acceptable to potential participants 
and what sort of barriers may prevent recruitment into such a trial.  This study 
also forms part of the PhD work of Louise Lansbury, the lead researcher. 
 
Squamous cell carcinoma of the skin (SCC) is a common type of ‘non-melanoma 
skin cancer’, the vast majority of which are successfully treated. Usually this 
involves cutting out the cancer with a margin of normal looking skin (the excision 
margin). Other types of treatment are sometimes used, and occasionally a group 
of skin cancer specialists may decide to treat an SCC that has already been 
surgically excised with some additional radiotherapy. 
 
Occasionally, SCCs that appear to have been treated successfully come back, 
either in the same area as the original SCC, or they may spread to lymph nodes 
or a distant organ. This is called ‘recurrence’ and some SCCs have particular 
features which makes the chances of this happening more likely. These are called 
‘higher-risk’ SCCs. 
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Although there are professional UK guidelines which suggest how large the 
excision margin size should be for SCCs, the evidence upon which these 
guidelines are based is limited. Similarly, there is uncertainty as to whether some 
patients are more likely than others to benefit from extra radiotherapy after their 
surgery.  Therefore we are developing a trial to see if we can reduce the risk of 
recurrence of SCC by comparing recurrence of SCCs that have been cut out with 
a 6mm margin of normal looking skin with those that have been cut out with a 
10mm margin, and then further examining whether patients who have had 
surgery and who have SCCs with particular high-risk features would benefit by 
having additional radiotherapy.   
 
We would like patients who have recently been diagnosed with this type of skin 
cancer to help us make sure that we get the best trial possible by finding out 
what is important to them about their treatment and whether they would in 
principle  be prepared to take part in such a trial themselves and if not, why not. 
This will help us to decide if the proposed future trial is feasible to do and 
whether to pursue our idea further. 
 
The current study involves completing a questionnaire which will be sent by post 
and returned to the research team. For participants who would like to help us 
further, we will also run a follow-up focus group to explore issues in greater 
depth.  Please note that if you take part in our current study, you will NOT take 
part in the trial itself, which is currently only in the early stages of development. 
 
Why have I been invited? 
 
You are being invited to take part because you were recently treated for this 
particular kind of skin cancer. We will be approaching about 20 people like you 
who have experienced this condition, asking them  to answer some questions 
about the trial we are proposing and, if they are interested, to take part in a 
focus group to discuss issues in greater depth. 
 
Do I have to take part? 
 
It is up to you to decide whether or not to take part.  If you do decide to take 
part you will be given this information sheet to keep and your consent to take 
part will be implied by returning the completed questionnaire.  People who 
complete the questionnaire are under no obligation to take part in the follow-up 
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focus group if they do not wish to, and those who do take part in the focus group 
will be asked to sign a separate consent form.  
If you decide to take part you are still free to withdraw at any time and without 
giving a reason. This would not affect your legal rights. 
 
What will happen to me if I take part? 
The chart below summarises each stage of your involvement in our study if you 
agree to take part: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Invitation 
The consultant dermatologist who treated you will send you a letter of invitation to take 
part, along with this Participant Information Sheet. The research team will only send you 
the questionnaire after you have given permission for them to have your contact details 
by returning the enclosed reply slip. 
Postal Questionnaire 
Details of the proposed trial and the questionnaire itself will be sent by post for you to 
complete in your own time. 
Time to complete questionnaire: 45 minutes to 1 hour 
Focus Group 
People expressing interest on the questionnaire will be invited to take part in a follow-up 
focus group with other participants (anticipated 6 or 7) and two researchers. This will take 
place at Kings’ Meadow Campus at the University of Nottingham. Potential participants 
will be telephoned with further details of the focus group upon receipt of their completed 
questionnaire, with written confirmation and final details being sent to those able to take 
part in the week before the meeting. Prior to the discussion written consent will be 
obtained from each participant. An audio-recording of the discussion will be made to assist 
with analysis.  
Duration: Approx 1-2 hours 
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If you agree to take part, we would only ask that you are completely honest in 
response to the questions you are asked. We would rather learn about possible 
barriers which may prevent people from wanting to take part in the actual study 
at this early stage rather than when the study is up and running. 
You are very welcome to discuss the questionnaire with relatives and friends, but 
please note that it is only your views in which we are interested. Please also note 
that by taking part in this work you are providing valuable input into the 
development of a future trial, and that you will not be taking part in the final trial 
itself. 
Expenses and payments 
Participants will not be paid to participate in the study. Focus group participants 
will be reimbursed all out-of-pocket expenses and will also receive £25 in high-
street vouchers in recognition of the time given up to attend the group.  
What are the possible disadvantages and risks of taking part?  
There are no foreseeable risks if you agree to take part. Your clinical care will not 
be affected in any way if you agree to participate in our research. Please note 
that the research team will not be able to answer questions about your clinical 
care. It is important that you keep all other appointments that have been 
arranged with the doctors involved in your care. 
What are the possible benefits of taking part? 
Although you will not directly benefit from this study, the information we get from 
those who take part will help us to understand whether our proposed trial will be 
acceptable to future skin cancer patients who may be asked to take part, and 
may raise issues which we will need to take account of when we are designing the 
trial. 
What happens when the research study stops? 
Your participation in this study will end when you have completed the 
questionnaire, or after the focus group if you decide to also take part in this. You 
will be asked if you would like to receive a summary of the results of this work 
after all the data has been analysed. 
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What if there is a problem? 
If you have a concern about any aspect of this study, you should ask to speak to 
the researchers who will do their best to answer your questions.  The researchers’ 
contact details are given at the end of this information sheet. If you remain 
unhappy and wish to complain formally, you can do this by contacting NHS 
Complaints. Details can be obtained from the Patient Advice and Liaison Service 
(PALS) at Nottingham University Hospitals NHS Trust, Freepost, NEA 14614, 
Nottingham NG7 1BR (tel: 0115 9249924 ext 65412) 
 
Will my taking part in the study be kept confidential? 
We will follow ethical and legal practice and all information about you will be 
handled in confidence. 
If you join the study, some parts of the data collected for the study will be looked 
at by authorised persons from the University of Nottingham who are organising 
the research. They may also be looked at by authorised people to check that the 
study is being carried out correctly. All will have a duty of confidentiality to you as 
a research participant and we will do our best to meet this duty.  
 
All information which is collected about you during the course of the research will 
be kept strictly confidential, stored in a secure and locked office. Any 
information about you which leaves the hospital will have your name and address 
removed (anonymised) and a unique code will be used so that you cannot be 
recognised from it.   
 
Your personal data (address, telephone number) will be kept for 6 to 12 months 
after the end of the study so that we are able to contact you about the findings of  
the study and future related work (unless you advise us that you do not wish to 
be contacted).  All other data (research data) will be kept securely for 7 years.  
After this time your data will be disposed of securely.  During this time all 
precautions will be taken by all those involved to maintain your confidentiality, 
only members of the research team will have access to your personal data. 
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Although what you say in the focus group is confidential, should you disclose 
anything to us which we feel puts you or anyone else at any risk, we may feel it 
necessary to report this to the appropriate persons.  
 
What will happen if I don’t want to carry on with the study?  
Your participation is voluntary and you are free to withdraw at any time, without 
giving any reason, and without your legal rights being affected. If you withdraw 
then the information collected so far cannot be erased and this information may 
still be used in the project analysis. 
 
Involvement of the General Practitioner/Family doctor (GP) 
Your GP will not be notified of your participation in this study. 
What will happen to the results of the research study? 
 
The results of this phase of the research will be used to assess the feasibility of 
doing a study of excision margins and radiotherapy for SCC in the future. This 
research will be incorporated into a chapter of the researcher’s PhD thesis which 
will eventually be accessible via the University of Nottingham’s on-line thesis 
repository and may also be published in a peer-reviewed journal or presented at 
a dermatology conference. You will not be identified in any report or publication 
resulting form this work. 
Who is organising and funding the research? 
This research is being organised by the University of Nottingham and is being 
funded by the National Institute for Health Research as part of a programme 
grant award (RP-PG-0407-10177) awarded to the Centre of Evidence Based 
Dermatology. 
Who has reviewed the study? 
All research in the NHS is looked at by independent group of people, called a 
Research Ethics Committee, to protect your interests. This study has been 
reviewed and given favourable opinion by Coventry and Warwickshire Research 
Ethics Committee Proportionate Review Sub-Committee. 
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Further information and contact details 
Further information can be obtained from the Centre of Evidence Based 
Dermatology website: 
www.nottingham.ac.uk/scs/divisions/evidencebaseddermatology/research/nihrpro
grammegrant/skincancer.aspx 
Contact:    Dr Louise Lansbury (Research Associate) 
    Tel: 0115 8468721 
    E-mail: Louise.Lansbury@nottingham.ac.uk 
 
Chief Investigator:  Dr Fiona Bath-Hextall  (Reader and Associate 
Professor         of Evidence 
Based Healthcare) 
    Tel: 0115 8230883 
 
Address:  Centre of Evidence Based Dermatology, University of 
Nottingham,    King’s Meadow Campus, Lenton Lane, Nottingham 
NG7 2NR 
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Appendix 16 Incomplete excision after surgical
excision
     
     
Participant Questionnaire 
Introduction 
Outline of the study  
 
Most squamous cell carcinomas (SCCs) are cut out by a skin surgeon who takes a 
margin of skin around it which looks normal. The aim is to ensure that all the cancer has 
been removed whilst maintaining function and the cosmetic appearance of the treated 
area. Based on the evidence we have available to us at the moment, the British 
Association of Dermatologists currently recommends that squamous cell cancers that 
appear to be at low risk of coming back are cut out with a 4mm margin of normal-
looking skin around them, and that those cancers which have features making them 
more likely to come back after treatment are cut out with a 6mm or larger margin. 
However, there is real uncertainty whether taking a larger margin of apparently normal 
skin when the cancer is cut out decreases the risk of recurrence.  
 
In addition, some patients receive additional radiotherapy after they have had their SCC 
cut out, for example those in whom there may be some cancer cells seen around the 
nerves when it is examined under the microscope, or those in whom there is doubt that 
all the tumour has been cut out. However, we don’t know whether giving radiotherapy 
after surgery benefits patients in terms of the tumour coming back and longer term 
survival, nor whether there is group of patients with certain types of SCCs which may 
benefit particularly from having this extra radiotherapy. 
 
In the study we are proposing, patients whose cancer is considered  by their doctor to 
have features which make it more likely to recur (such as being greater than 2cm in its 
largest dimension,  or invading deeply into the skin, or which are located on the ear or 
lip), will initially be randomised to have their SCC removed with EITHER: 
 
a 6mm margin of normal looking skin around it  
OR 
a 10mm margin of normal looking skin around it (See pictures) 
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Following surgical excision of their SCC, some people whose SCCs have certain 
additional high-risk features would then be eligible to take part in the second stage of 
the study, this time being randomised to receive EITHER: 
additional radiotherapy to the local area 
OR 
NO additional radiotherapy. 
The radiotherapy will be given by a clinical oncologist who has expertise in the use of 
radiotherapy for skin cancer and will require that the patient visits the hospital as 
required according to the treatment schedule so that the radiotherapy can be given. 
Not everyone who takes part in the first phase of the trial comparing excision margins 
will be eligible to be randomised into this second radiotherapy phase if their SCC lacks 
the characteristics in which we are interested. 
All participants will be followed up for 5 years to check that their cancer has not come 
back, regardless of whether they are involved in just the first stage of the study or in 
both stages.  
The study would be ‘randomised’, which means that a computer would assign 
participants to have their skin cancer cut out with either a 6mm or 10mm margin, and if 
eligible for the second phase, to either receive additional radiotherapy or no additional 
radiotherapy. This means that participants have an equal chance of having a 6mm 
margin and an equal chance of having a 10mm margin, and if applicable, an equal 
chance of receiving radiotherapy and an equal chance of not receiving radiotherapy. 
No-one involved in their care would know in advance which treatment participants were 
going to have. This method produces the fairest results. 
 
If you have any questions about this work or there something you would like clarifying, 
please contact the lead researcher who will be happy to talk to you: 
 
Dr Louise Lansbury 
Centre of Evidence Based Dermatology 
Kings Meadow Campus, 
University of Nottingham 
Nottingham 
NG7 2NR 
Telephone 0115 8468721 E-mail: Louise.Lansbury@nottingham.ac.uk 
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An example of a 2cm forearm SCC (as outlined by dashed line), and the two excision 
margins which participants could be randomised to: 6mm (inner solid line) and 10mm 
(outer solid line). 
 
    
 
An example of a 2cm SCC with 6mm (inner solid line) and 10mm (outer solid line) 
margin of normal-looking skin – temple 
 
    
        Initials:…………………….. 
        DOB:………………………… 
        Participant code:……….. 
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Questionnaire 
 
 
Please note that we are only seeking your opinions: we are not asking you to 
take part in the proposed trial itself. 
 
1 - How willing would you be to be randomised into each stage of the proposed trial?  
 
 Both stages First stage only 
(6mm versus 10mm 
margin) 
Second stage only 
(extra radiotherapy 
versus No radiotherapy) 
Definitely YES    
Probably YES    
NOT SURE    
Probably NOT    
Definitely NOT    
 
2 – We would like to find out what barriers would prevent patients from being willing to 
participate in this study. Please explain any reasons why you have responded in this way 
(no matter how trivial you may think these reasons are) [For example, some of the 
following may be concerns you have thought of: having radiotherapy; cosmetic 
appearance; time of extra visits to hospital; cost of extra visits (transport, parking); 
transport logistics; carer concerns (time off work, commitment, financial); issues around 
the trial itself); or you may have thought of other things which would prevent your 
participation in such a study] 
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………….. 
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3 Do you have PREFERENCE for one of the treatments over the other? 
 
a) SCC cut-out with a 6mm margin versus 10mm margin of normal looking-skin? 
 
Please TICK one box only: 
 
STRONG preference SLIGHT preference NO preference 
   
 
 
        Initials:…………………….. 
        DOB:………………………… 
        Participant code:……….. 
 
 
If you have ticked that you have a STRONG PREFERENCE for 1 of the treatments over 
the other, please state WHICH treatment you would prefer if you had a choice. 
 
Preferred treatment: ……………………………………………………………………………….. 
        
 
Please outline the reasons why you have a strong preference for this treatment: 
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
……………………..………………………………………………………………………………………………………………………… 
 
  
b) SCC cut-out and then receive extra radiotherapy to the area, or SCC cut-out with NO 
additional radiotherapy? 
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Please TICK one box only: 
 
STRONG preference SLIGHT preference NO preference 
   
 
If you have ticked that you have a STRONG PREFERENCE for 1 of the treatments over 
the other, please state WHICH treatment you would prefer if you had a choice. 
 
Preferred treatment: ……………………………………………………………………………….. 
 
Please outline the reasons why you have a strong preference for this treatment: 
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………….. 
 
 
 
4 – From your own personal point of view, which of the following outcomes after 
treatment do you consider to be the most important (Tick one only)? 
 Good cosmetic appearance of the treated area …………………………. 
 Getting rid of the cancer …………………….. 
 Maintenance of function in the area ……… 
 Decreasing the risk of the cancer coming back …….. 
 
 
 
         
        Initials:…………………….. 
        DOB:………………………… 
        Participant code:……….. 
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5 - Are there any other comments that you would like to make relating to this study?  
 
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………… 
 
 
 
 
 
Demographic data 
To help analyse our results, we would like to collect some information about you. 
All data collected will be anonymous and will only be used for the purposes of this study. 
You will not be identifiable from any of the information you provide.  
 
Age: ………………….. 
 
Male/female (please delete as appropriate) 
 
Work status: Please tick one 
Full/part-time employed ………………….. 
Self-employed…………………………………… 
Retired……………………………………………… 
Unemployed…………………………………….. 
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Not working due to health………………. 
Student……………………………………………. 
 
Education level attained: 
Postgraduate/professional qualifications ……………….. 
Graduate …………………………………………………………………. 
‘A’ level   ………………………………………………………………….. 
‘O’ level/GCSE …………………………………………………………… 
No formal qualifications ……………………………………………. 
 
  
 
        Initials:…………………….. 
        DOB:………………………… 
        Participant code:……….. 
 
 
Focus Group 
 
Would you be interested in taking part in a focus group with 4 or 5 other people to 
discuss in more detail issues relating to the proposed trial and other more general 
questions about taking part in clinical trials? 
 
 
Definitely YES  
Maybe  
NO  
 
If you have answered ‘yes’ or ‘maybe’, a member of the research team will contact you 
with further details of the focus group.        
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Results Summary 
 
Would you be interested in receiving a summary of the results of this research when we 
have analysed the data? 
 
YES/NO 
 
Helping in the future 
 
Would you be interested in reviewing and commenting on information resources which 
we will be developing and will give to people who take part in our proposed trial, or to 
other patients who develop this type of skin cancer? 
 
YES/NO 
 
 
 
 
MANY THANKS FOR COMPLETING THIS QUESTIONNAIRE – YOUR RESPONSES 
ARE VERY VALUABLE TO US. PLEASE USE THE ENCLOSED PRE-PAID ENVELOPE 
TO RETURN YOUR COMPLETED QUESTIONNAIRE WITHIN 14 DAYS OF RECEIPT 
TO: 
 
 Dr Louise Lansbury 
Centre of Evidence Based Dermatology 
Kings Meadow Campus 
University of Nottingham 
Nottingham NG7 2
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Appendix 17 Baseline case report form
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Appendix 18 Week 6 case report form
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Appendix 19 Patient diary
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Appendix 20 The STOP GAP trial: all patients
with at least one adverse reaction
Condition
Total
(N= 112), n (%)
Ciclosporin
(N= 59), n (%)
Prednisolone
(N= 53), n (%)
Any 75 (66.96) 40 (67.80) 35 (66.04)
Blood and the lymphatic system disorders
Any 7 (6.25) 2 (3.39) 5 (9.43)
Anaemia 2 (1.79) 2 (3.39) 0 (0.00)
Thrombocytopenia 1 (0.89) 1 (1.69) 0 (0.00)
Leucocytosis 5 (4.46) 0 (0.00) 5 (9.43)
Other blood and the lymphatic system disorder 2 (1.79) 0 (0.00) 2 (3.77)
Endocrine disorders
Any 5 (4.46) 1 (1.69) 4 (7.55)
Menstrual disturbances 0 (0.00) 0 (0.00) 0 (0.00)
Gynaecomastia 0 (0.00) 0 (0.00) 0 (0.00)
Cushings syndrome 1 (0.89) 0 (0.00) 1 (1.89)
Hirsutism 1 (0.89) 1 (1.69) 0 (0.00)
Diabetes 3 (2.68) 0 (0.00) 3 (5.66)
Other endocrine disorder 0 (0.00) 0 (0.00) 0 (0.00)
Metabolism and nutrition disorders
Any 6 (5.36) 1 (1.69) 5 (9.43)
Hyperlipidaemia 0 (0.00) 0 (0.00) 0 (0.00)
Hyperuricaemia 0 (0.00) 0 (0.00) 0 (0.00)
Hyperkalaemia 1 (0.89) 1 (1.69) 0 (0.00)
Hypomagnesaemia 0 (0.00) 0 (0.00) 0 (0.00)
Hyperglycaemia 5 (4.46) 0 (0.00) 5 (9.43)
Alcohol intolerance 0 (0.00) 0 (0.00) 0 (0.00)
Other metabolism and nutrition disorder 0 (0.00) 0 (0.00) 0 (0.00)
Nervous system disorders
Any 20 (17.86) 12 (20.34) 8 (15.09)
Tremor 7 (6.25) 5 (8.47) 2 (3.77)
Headache 5 (4.46) 5 (8.47) 0 (0.00)
Paraethesia 2 (1.79) 2 (3.39) 0 (0.00)
Euphoria 3 (2.68) 0 (0.00) 3 (5.66)
Mood swings 1 (0.89) 0 (0.00) 1 (1.89)
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Condition
Total
(N= 112), n (%)
Ciclosporin
(N= 59), n (%)
Prednisolone
(N= 53), n (%)
Depression 3 (2.68) 1 (1.69) 2 (3.77)
Personality changes 0 (0.00) 0 (0.00) 0 (0.00)
Insomnia 1 (0.89) 0 (0.00) 1 (1.89)
Psychosis 0 (0.00) 0 (0.00) 0 (0.00)
Seizures 0 (0.00) 0 (0.00) 0 (0.00)
Vertigo 0 (0.00) 0 (0.00) 0 (0.00)
Other nervous system disorder 5 (4.46) 2 (3.39) 3 (5.66)
Gastrointestinal disorders
Any 28 (25.00) 17 (28.81) 11 (20.75)
Anorexia 1 (0.89) 1 (1.69) 0 (0.00)
Nausea 13 (11.61) 12 (20.34) 1 (1.89)
Vomiting 4 (3.57) 4 (6.78) 0 (0.00)
Abdominal pain 2 (1.79) 1 (1.69) 1 (1.89)
Diarrhoea 2 (1.79) 2 (3.39) 0 (0.00)
Gingival hyperplasia 1 (0.89) 1 (1.69) 0 (0.00)
Dyspepsia 2 (1.79) 1 (1.69) 1 (1.89)
Peptic ulceration 0 (0.00) 0 (0.00) 0 (0.00)
Abdominal distension 0 (0.00) 0 (0.00) 0 (0.00)
Oesophageal ulceration 0 (0.00) 0 (0.00) 0 (0.00)
Candidiasis 3 (2.68) 1 (1.69) 2 (3.77)
Pancreatitis 0 (0.00) 0 (0.00) 0 (0.00)
Perforation of bowel 1 (0.89) 0 (0.00) 1 (1.89)
Gastrointestinal blood loss 2 (1.79) 1 (1.69) 1 (1.89)
Other gastrointestinal disorder 9 (8.04) 3 (5.08) 6 (11.32)
Cardiovascular disorders
Any 15 (13.39) 10 (16.95) 5 (9.43)
Hypertension 14 (12.50) 10 (16.95) 4 (7.55)
Hypotension 0 (0.00) 0 (0.00) 0 (0.00)
Congestive cardiac failure 0 (0.00) 0 (0.00) 0 (0.00)
Oedema 2 (1.79) 0 (0.00) 2 (3.77)
Other cardiovascular disorder 1 (0.89) 1 (1.69) 0 (0.00)
Hepatobiliary disorders
Any 3 (2.68) 2 (3.39) 1 (1.89)
Hepatic dysfunction 3 (2.68) 2 (3.39) 1 (1.89)
Other hepatobiliary disorder 0 (0.00) 0 (0.00) 0 (0.00)
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Condition
Total
(N= 112), n (%)
Ciclosporin
(N= 59), n (%)
Prednisolone
(N= 53), n (%)
Skin and subcutaneous tissue disorders
Any 7 (6.25) 4 (6.78) 3 (5.66)
Hypertrichosis 2 (1.79) 2 (3.39) 0 (0.00)
Allergic rashes 0 (0.00) 0 (0.00) 0 (0.00)
Bruising, petechiae and ecchymosis 0 (0.00) 0 (0.00) 0 (0.00)
Skin atrophy 0 (0.00) 0 (0.00) 0 (0.00)
Telangiectasia 0 (0.00) 0 (0.00) 0 (0.00)
Acne 1 (0.89) 0 (0.00) 1 (1.89)
Burning sensation 1 (0.89) 1 (1.69) 0 (0.00)
Pruritus 0 (0.00) 0 (0.00) 0 (0.00)
Erythema 0 (0.00) 0 (0.00) 0 (0.00)
Facial flushing 2 (1.79) 1 (1.69) 1 (1.89)
Folliculitis 0 (0.00) 0 (0.00) 0 (0.00)
Other skin and subcutaneous tissue disorder 2 (1.79) 1 (1.69) 1 (1.89)
Musculoskeletal, connective tissue and bone disorders
Any 9 (8.04) 7 (11.86) 2 (3.77)
Muscle cramps 2 (1.79) 2 (3.39) 0 (0.00)
Myalgia 3 (2.68) 2 (3.39) 1 (1.89)
Myopathy 0 (0.00) 0 (0.00) 0 (0.00)
Osteoporosis 0 (0.00) 0 (0.00) 0 (0.00)
Avascular osteonecrosis 0 (0.00) 0 (0.00) 0 (0.00)
Arthralgia 2 (1.79) 2 (3.39) 0 (0.00)
Arthritis 0 (0.00) 0 (0.00) 0 (0.00)
Tendon rupture 0 (0.00) 0 (0.00) 0 (0.00)
Other musculoskeletal, connective tissue and bone disorder 2 (1.79) 1 (1.69) 1 (1.89)
Renal and urinary disorders
Any 22 (19.64) 19 (32.20) 3 (5.66)
Renal dysfunction 19 (16.96) 18 (30.51) 1 (1.89)
Other renal and urinary disorder 3 (2.68) 1 (1.69) 2 (3.77)
General disorders
Any 26 (23.21) 8 (13.56) 18 (33.96)
Serious infection – requiring hospitalisation or parenteral
antibiotic
6 (5.36) 0 (0.00) 6 (11.32)
Other infection 9 (8.04) 4 (6.78) 5 (9.43)
Thromboembolism 0 (0.00) 0 (0.00) 0 (0.00)
Fatigue 6 (5.36) 2 (3.39) 4 (7.55)
Weight increase 5 (4.46) 1 (1.69) 4 (7.55)
Cancer 0 (0.00) 0 (0.00) 0 (0.00)
Other general disorder 1 (0.89) 1 (1.69) 0 (0.00)
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Condition
Total
(N= 112), n (%)
Ciclosporin
(N= 59), n (%)
Prednisolone
(N= 53), n (%)
Allergy
Any 0 (0.00) 0 (0.00) 0 (0.00)
Anaphylactic reaction 0 (0.00) 0 (0.00) 0 (0.00)
Allergic reactions (not rashes) 0 (0.00) 0 (0.00) 0 (0.00)
Rhinitis 0 (0.00) 0 (0.00) 0 (0.00)
Other allergy 0 (0.00) 0 (0.00) 0 (0.00)
Ophthalmic
Any 1 (0.89) 0 (0.00) 1 (1.89)
Increased intra-ocular pressure 0 (0.00) 0 (0.00) 0 (0.00)
Glaucoma 1 (0.89) 0 (0.00) 1 (1.89)
Papilloedema 0 (0.00) 0 (0.00) 0 (0.00)
Cataracts 0 (0.00) 0 (0.00) 0 (0.00)
Corneal or scleral thinning 0 (0.00) 0 (0.00) 0 (0.00)
Exophthalmos 0 (0.00) 0 (0.00) 0 (0.00)
Death
Any 0 (0.00) 0 (0.00) 0 (0.00)
Death 0 (0.00) 0 (0.00) 0 (0.00)
Other side effects
Any 3 (2.68) 2 (3.39) 1 (1.89)
Other 3 (2.68) 2 (3.39) 1 (1.89)
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Appendix 21 Log of activities by members of our
patient panel
Date Activity Panel members
July 2009 Comment and review on design of BEEP eczema prevention
pilot study (SPRUSD)
Amanda Roberts
October 2009 Eczema Treatment Decision Aid Focus Group (SPRUSD) Amina Ahmed
October 2009
onwards
Involvement in SCC Cochrane review and project (SPRUSD) Jack Tweed
November 2009 Initial Patient Panel Training Event (introduction to clinical
research, workshops on BEEP pilot, CLOTHES study and vitiligo
PSP)
18 attendees
December 2009 Comment and review on design and content of young
person’s survey for a UKDCTN acne prevention study
Jenni Rishworth and Jo Clayton
December 2009
onwards
Membership of UKDCTN Steering and Executive Committees
as PPI representatives
Jo Clayton and Amanda Roberts
December 2009
onwards
Cochrane consumer reviewer Carolyn Hughes and Anjna Rani
January 2010 Update on Cochrane Systematic Review on interventions for
vitiligo published (SPRUSD)
Maxine Whitton
March 2010 Attendance at Cochrane Consumer event Carolyn Hughes
March 2010 Participation in final priority setting meeting for vitiligo PSP
(SPRUSD)
Lisa Sharples and Maxine Whitton
May 2010 Comment and review on design and content of a carer survey
for the FLAME infected eczema study (application for an NIHR
HTA commissioned call, unsuccessful)
Kirsteen Murray and Amina Ahmed
May 2010 Attendance at Annual Evidence Based Update meeting on
eczema (Amanda Roberts participated as a patient
representative in expert Q&A panel)
Marjorie Howard, Amina Ahmed,
Amanda Roberts, Anjna Rani
June 2010 Comment and review of lay summary of SWET eczema study
results (NIHR HTA funded study)
Carolyn Hughes and Amina Ahmed
June 2010 Second patient panel training event (guest speaker
Derek Stewart, jargon busting and trial design, workshop
on prioritising eczema research)
Nine attendees
June 2010 Coauthorship of article on CEBD Patient Panel in Involve
Summer Newsletter
Amanda Roberts and Jason Simons
September 2010 Speaker at first Vitiligo World Congress, Milan Maxine Whitton
October 2010
onwards
Membership of Eczema Treatments PSP Steering Group
(SPRUSD)
Amina Ahmed, Amanda Roberts,
Marjorie Howard and Anjna Rani
November 2010 Attendance at Involve Patient Involvement Conference Anjna Rani
January 2011
onwards
Membership of Trial Management Committee for CREAM
infected eczema study (NIHR HTA commissioned call funded
study)
Amanda Roberts
March 2011 Third patient panel training event (Cochrane reviews, other
activities to get involved in, guest speaker from Skcin,
workshop on patient decision aids)
11 attendees
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Date Activity Panel members
March 2011
onwards
Cochrane consumer reviewer Jo Clayton, Colette O Sullivan,
Amanda Roberts
May 2011 Attendance at Annual Evidence Based Update meeting on
psoriasis (participated as a patient representative in expert
Q&A panel)
Jason Simons
July 2011
onwards
Membership of NIHR Dermatology Specialty Group as PPI
representatives
Jason Simons and Collette O’Sullivan
October 2011
onwards
Involvement in Nottingham University Hospitals Trust Research
fund as lay reviewers
Anjna Rani, Jo Clayton,
Amanda Roberts
October 2011 Assistance with training session and feedback on handheld UV
devices for vitiligo HI-Light pilot study (SPRUSD)
Jo Clayton
November 2011 Fourth patient panel training event (SPRUSD open meeting –
feedback on project to date)
10 members attended
January 2012 Participation in final priority setting meeting for eczema
treatments PSP (SPRUSD)
Amina Ahmed, Amanda Roberts,
Tim Burton, Anjna Rani
January 2012
onwards
Membership of All-Party Parliamentary group on skin Maxine Whitton
March 2012 Attendance at Cochrane Skin Group Annual Meeting Anjna Rani and Maxine Whitton
March 2012 Submission of poster abstract on CEBD Patient Panel for
Involve Annual Meeting (abstract accepted)
Amanda Roberts
April 2012 Coapplicant on eczema CLOTHES study (NIHR HTA
commissioned call funded study)
Amina Ahmed
May 2012
onwards
Membership of Trial development group for UKDCTN hELP
study on erosive lichen planus (funded by NIHR Clinical
Fellowship)
Jo Clayton
May 2012 Fifth patient panel training event held (Lifecycle of a clinical
trial, Cochrane terminology, What is Evidence-based medicine,
workshops on SCC, BATHE and Involve CEBD Patient Panel
poster)
12 attendees
June 2012 Coauthorship of a chapter for Evidence-Based Dermatology
(Third Edition) ‘The role of Patient and Public Involvement in
Evidence Based Dermatology)
Amanda Roberts, Anjna Rani,
Colette O’Sullivan, Jason Simons
September 2012 Production of NIHR DSG PPI video Jason Simons and Colette O’Sullivan
October 2012
onwards
Lay membership of NICE quality standards eczema in children
topic expert group
Amanda Roberts
November 2012 Attendance at Involve 2012 Annual meeting and Poster
Presentation
Amanda Roberts
November 2012 Membership of BATHE eczema study TSC (NIHR HTA
commissioned call funded study)
Amanda Roberts
January 2013 Coapplicant on HI-Light Study (NIHR HTA commissioned call
funded study)
Maxine Whitton
February 2013
onwards
PPI input into HOME eczema project (SPRUSD) Tim Burton
April 2013 Attendance at HOME III meeting, San Diego (SPRUSD) Tim Burton
April 2013 Sixth patient panel training event held (CEBD communications
event)
9 attendees
May 2013 Membership of NETSCC PPI reference group Amanda Roberts
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Date Activity Panel members
June 2013
onwards
Involvement in ALPHA hand eczema study (comment and
review on application to NIHR HTA commissioned call; will join
TSC if project is funded)
Amanda Roberts
September 2013 Membership of TSC for COMET eczema study (NIHR RfPB
funded study)
Amina Ahmed
January 2014 Assisted with media interviews for the CLOTHES trial Amina Ahmed and her son
February 2014 Attendance at final dissemination meeting Eight attendees
ALPHA, Alitretinoin versus PUVA in severe chronic Hand eczema trial; CEBD, Centre of Evidence Based Dermatology;
DSG, Dermatology Specialty Group; FLAME, FLares and Antibiotics in the Management of atopic Eczema; Q&A, question
and answer; RfPB, Research for Patient Benefit; SPRUSD, Setting Priorities and Reducing Uncertainties for the Prevention
and Treatment of Skin Disease; SWET, Softened Water Eczema Trial.
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